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D ERRATA Volume 116 
3| Page Line 
4 | 
19096 16 "on a map" should read "of an event' 
: 17 "where" should read "or" 
18 "observations in a given magnitude" should 
7 read "magnitudes of a given measure", 
8 30 "study" should read "set" 
g|| 19097 19 "should read "standard errors which were to 
10 indicate ..." 
11 26 "study" should read "set" 
12 29 "their" should read "there" 
13|| 19100 2h "peeing" should read "mean" 
14|} 19101 4 The word "error" should be inserted 
following the word "standard" 
- 19 Naxis" show Tae ant 
. 19102 23 "of" should read "on" 
: 19106 3 Should read "of cost with output" 
18 


18 Should read following the period, "In 
19 railway costing, this concept of one 
hundred per" 


2 19 “cent variability means a situation where" 
e 28 "eestant" should read "constant" 
| 9108 E Should read "you a good fit but would not 
a 23 give an explanation of the length of the arms|", 
Y 24 LS Should read "the divisions are of different 
25 Sizes a. 
26 [L9109 8 the first two words on the line are 
| "individual coefficients". 
a 9 insert the word "dependent" before "variable" 
781 one 21 delete “you are contributing" 
d 29 


24 delete "little" 
30 
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ERRATA (continued) Volume 116 
Page Line 
19113 9 "plucked" should read "extracted" 
26 insert "technique" after "ultimate" 
19114 9 Variations (spelling) 
19173 8 "Pooles" should read Poole's" 
15 "on" should read "which" 


16 should read "I prepared, In the interes 


te 
eeo 


19181 6 "7.2%" should be "18.27%" 


lines 9-26 inclusive should be deleted here-and 
inserted on page 19182 following line 6. 


19183 9 "our" should read "a" 
9 "equation" should read "account" 
19186 22 insert "take" before "the sloping line" 


23 "for" should read "by" 
"ear" should read "gross" 


30 delete "but not to", Put a period after 
"equation" 


19187 2 delete line entirely. 


3 line should read "The CPR compute the 
constant ..." 


4 insert "and the variable cost;" after 
"statement" 
19193 g "estimates" (spelling) 


19196 16 should read "have tried to substitute 
allocations of the expense account” 


25 "concession" should read "confession" 
19197 29 "Should" should read "could" 
19284 16 "White Laird" should réad "Dwight Ladd" 
19291 ut insert reek hearers "time" 
19296 18 "Tracks" should read "paxes" 


19300 18 "respectfully" should read "respectively|' 
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Ottawa, Ontario, 
Thursday, 
November 10, 1960, 


--=- On commencing at 10:00 a.m, 


THE CHAIRMAN: Order, please. 

MR, COOPER: I understand, Mr. Chairman, that 
my friends Mr. Mauro and Mr. Frawley propose to call 
the evidence in chief of Dr. Borts and Mr. Banks, and 
that that is expected to take the better part of 
today, and Mr. Sinclair who is ready to proceed with 
the eross-examination of Dr. Ulmer will proceed with 
that when that evidence in chief is in, and it is hoped 


perhaps he may be able to start today and go on 


tomorrow, 
THE CHAIRMAN: Well, gentlemen, that is fine. 
I may say that tomorrow. -- we all know the 
day, the llth of November -- and we all want to honour 


the dead tomorrow, so we will adjourn at 11:45 to 
reconvene at 11 o'clock for two minutes silence and 
go on. 

MR. MAURO: Q. Thank you, Mr. Chairman. 

Dr. Borts, at adjournment yesterday we had 
qualified you and associated you with this brief called 
a memorandum "The Cost to the Canadian Pacific Railway 
of Moving Grain to Export Positions in western Canada," 
plus an addendum to that brief. 

Dr. Borts, I thought that before we actually 


went into the submission that we should try and define 
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some of the terms that this Commission has heard since 
last December and for some of us they are both 
difficult of comprehension and used in different 
contexts ,and I thought at least for the submission 

of the provinces of Manitoba and Alberta, which you 
are associated with, we would define our terms, 
particularly such terms as population groups; variable; 
variability; linear and multiple regression; cross- 
section data; R factors; and T values -- to mention 

a few of them, So, Dr. Borts, if we could start, 
perhaps you would define population groups. We have 
heard this expression used in statistics, 

A, Yes. As this expression is used in 
statistics, a population group refers to an entire 
set of possible outcomes of a specific kind on a map, 
where you can think of it as the entire set of possible 
observations in a given magnitude. 

If I might, for example, make reference to 
the weather, If you think of the population of 
observations which the meteorologists refer to, they 
are thinking of all the possible outcomes of weather 
which they are likely to observe during the year. So 


that, to the meteorologists who use statistical 


Ni 
outcomes; @11 possible magnitudes of rainfall which 


methods the population consists of all possible 


they are likely to observe, or all possible 
magnitudes of snowfall or wind velocity. 
The population as it is used is simply 


the study of all possible occurrences which you are 
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likely to observe, 

Q. During a specific period? 

A. Possibly during a specific period; 
possibly in a specific place, yes. 

Q. Now, you have given us the example of 
the meteorologists if you were using a statistical 
approach in considerations of weather. Can you apply 
it to the cost of grain? 

A, Yes. Now, in the cost material which 
the Commission has heard and in the cost material 
that it is going to hear, the concept of PhaState has 
been used and the estimates which have been presented 
are referred to as probability estimates of the way 
in which a specific population behaves, 

You will recall, for example, in the material 
which both railway companies presented in their 
regression relations that each of those had certain 
standards of error which was to indicate that this was 
an estimate of a certain characteristic of the 
population rather than the exact word as to the way 
in which the population behaved. Now, I have not 
answered your question yet, 

Q. No. 

A, The population in the case of railway 
costing consists of the entire possible study of 
outcomes of the way in which the railway does its 
business, And you might conceive, for example, of 
their being variations in weather, say, snowfall on 


the track, which are going to affect the speed at 
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which the trains run; which affect the way in which 
the trains can be hauled, You can think of people 

who work on the railway -=- they may have a headache 

in the morning so that they work a little slower, or 
a little faster, You can also conceive of the fact 
that there are always errors in planning which any 
business firm might be subject to. So that there is 
an entire set of possible observations of cost which 
might be made for any particular level and position of 
trariic, 

It is in this sense that we think of the 
concept of population as it is applied to railway 
costing, and it is from this definition of population 
that we try to infer something from the observations 
on railway costs which we have, 

Q. Would it be fair, then, in the context 
of our study here before this Commission to say that 
where the term population is used it is simply all of 
the possibilities that might occur in the given study? 

A, That is correct. 

Q. All of the possibilities. 

Now, what about the term variable. What 
does the statistician or the economatrician mean? 

A, The term variable simply means an 
entity or an object that can take on certain numerical 
values, Again, if I may start off with an example in 
meteorology, rainfall is a variable. You might have 
a month with very little rainfall, or a month with 


very heavy rainfall. 
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In biology or physiology, the height or 
weight of people are variables because this is a 
magnitude which takes on different numerical values 
from one end to another, 

Getting down to railway costing, we treat 
the cost of roadway maintenance as a variable, in the 
sense that this magnitude has been observed to take 
on a number of different possible values at different 
places and at different points of time. 

Q. We have heard dependent and independent 
attached to the word variable. | 

A. Well, when the terms dependent and 
independent are astached to the word variable, the 
speaker has in mind some type of relationship between 
the dependent and the independent variable, such that 
a change in the independent variable is going to 
produce some corresponding change in the dependent 
variable 

Q- Can you give an example that is closer 
to us? 

A, We will start with a simple one. My 
weight is dependent on the amount of food I eat. And 
in the context of explaining my weight, you would refer 
to the amounts, the calorietype, etc., the amount of 
exercise I do, as independent variables which 
determine my weight. 

In the case of railway costing, we refer 
in an example in the case of track maintenance, the 


wear and tear which is imposed on the track as an 
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independent variable determining the amount of 
maintenance which is necessary to restore the track 
to its initial quality. 

Qo So the amount of track maintenance is 
the dependent, the amount of use is the independent 
which determines the track maintenance? 

A. Yes, that is correct. 

Q. How about this phrase"standard of 
error"in the statistical work? 

A, If we get back to the concept of a 
variable again, which is an entity that can take on 
different numerical magnitudes, the standard of error 
is simply a mathematical concept which has been defined 
by statisticians to give you a measure of the degree 
of variability which exists, It is simply an 
arithmetical measure of variability where this measure 
is taken around the average for the groups that you 
are speaking of. 

Q. I take it, then, that it is in effect 
a bench mark or a test? 

m Not a test, but it is a measure of the 
Spread or dispersion of a group of observations about 
their being. 

Qs You would establish, then, in any given 
study or phase of a study a mean; is that correct, 

Dr. Borts? 

A. Well, if you have a sample, why, you 

automatically have a mean, but it is an average --- 


Q. This is the important prerequisite on 
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this concept of standard of error? 

A, yes. 

Q. You have a mean, and then the standard 
is a variation on one or other side of the mean, the 
swing is on one side or other of the mean? 

js Yes, that is correct, 

2 pe We will get into this idea of linear 
or multiple regression, Dr. Borts, which we have heard 

so much about, 

Now, as I understand it, and I am going to 
put it down on the blackboard as a Ciehes *tiee then you 
ean correct it. I understand that we can have a simple 
linear regression, and then we have this idea of a 
multiple regression, and that these will appear ina 


mathematical illustration as what they call a scatter 


diagram? 

A, Yes. 

Q. And that we have two axis -- a vertical 
axis and a horizontal axis -- and for the sake of this 


illustration, assuming that this is the portion of the 
graph that pertains to dollars of maintenance --- 

MR. SINCLAIR: This is going to be some 
record. 

MR, MAURO: Well, just wait. 

Q. The line on the graph wertieal depicts 
dollars of maintenance; the horizontal line on the 
graph miles of track, 

As I understand it, Dr. Borts, under the 


method of simple linear regression, various railways 
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make observations from their experience as to the 
dollars of maintenance and their variability with miles 
of track; is that correct? 

A, Yes, you have 2 scatter diagram. 

Q: And we have established the scatter 
diagram from their experience and observations, and 
you might have the Pennsylvania Railway up in a 
sitwation such as this (indicates) and the New York 
Central, Union Pacific, and any number of them would 
be plotted on this graph? 

A, Yes, 

Qo Then, you would describe a line which 
would be worked out on a least squares method on the 
graph? 

A, ¥es; 

Q. And this would be a simple linear 
regression? 

A, That is correct. The line which would 
be fitted to that scatter of points, the least squares 
method would be a simple linear regression. In this 
case, it would be spoken of as the regression of 
maintenance of miles of track, that is correct. 

Q. Or the degree to which --- 

A, No, no, that would be the way you 
describe the lige, and it would be a simple linear 
regression, 

Q. Right. And, then, if this line were 
projected through to the vertical axis, am I correct 


in saying that this portion is what is referred to as 
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the constant cost, and this portion to the variable? 

A, Yes, The way in which this is used in 
railway costing is that the line is extended back to 
the vertical axis, In most cages, when it comes back, 
there is a positive constant which is referred to as 
a constant or a threshhold cost, and anything exceeding 
that threshhold is referred to as a directly variable 
cost. 

Q. Moving into multiple regression, as 
I understand it, it introduces other forms of variablesf 

A. Other independent variables. 

Q. Other independent variables, And you 
might have, assuming that we are now going to 
incorporate the variable of gross ton miles in this 
maintenance miles of track situation, you would have 
-- this would be at one million G,T.M., and then, 
perhaps, at two million G.T.M, and three million, and 
So on? 

A, That is what you would have. Each of 
these would be parallel to each other, Parallel lines, 
shifting by the amount of the other independent 
variable in your example. 

Qe So that while the simple linear 
regression had confined itself to depicting the 
variability or the action of cost, the effect on cost 
| viz a viz miles of track, multiple regression then 
introduces another independent MS, «ae in this 
illustration? . 
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Q. In this illustration, I introduced 
gross ton miles? 

A, That is correct, 

COMMISSIONER MANN; Mr. Chairman, I think 
it would be-appropriate to say at this moment that 
this Royal Commission has already done something useful 
It has, judging by the blackboard technique of Mr. 
Mauro, I think, given some spare capacity to 
the economic staff of the Universify of Manitoba, 

MR, SINCLAIR: If I may say so, sir, not 
until he draws that diagram with three, four and five 
planes on it, 

MR, MAURO: You should see some that we 
rejected, Mr. Sinclair. 

MR, SINCLAIR: We will let Dr. Borts do that. 

MR, MAURO: Q. Now, Dr. Borts, I wonder 
whether we could move on to a discussion of the 
phrase "cross-section data, depth concept"? 

A, Yes, the cross-section data -- the term 
refers to the sample of observations which is used 
and has been used ss dane acetal in railway costing 
work and a cross-section sample consists of observation 
on a group of operating units all within the same 
point in time, The operating units might be divisions 
or districts of the same railway system, as in the 
case of these exhibits, or it might be observations on 
different railway companies themselves. 

The idea is that you are observing at a 


point in time; that is, the operations within a year 
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2 or two or three years of cost and output variables, 

3 looking at a group of different operating units 

4 simultaneously. 

5 Q. Let us take the grain study -- that was 

6 a three year period? 

7 Agy p¥eds 

8 Q. So, that is the time factor? 

9 A, That is correct, 

10 Q. And let us look at switching. How does 

11 that cross-section data apply? 

12 A. Well, let us take the track' maintenance 
13 The railway company and we make use of a cross-section 

14 sample of observations on the divisions of the railway. 
15 The sampling that we used was a cross-section sample 

16 of observations on the 27 operating divisions of the 

17 railway company. The Canadian Pacific Railway's 

18 procedure was somewhat different.. In theirs, I 

19 believe they used a cross-section sample of 

20 observations of 31 divisions -=- 27 operating line 

21 haul divisions and four terminal divisions. But 

22 in either case, you would refer to this as a cross- 

23 section sample. 
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a Now, what about this phrase "variability 
of output with cost"? 

A. Yes, that term is used in railway costing 
with specific reference to the type of straight line 
relationship which you have drawn*here. If I may -- 


do you have any pride of authorship or could I change 


this? 

Q. I was very proud of it but yacan change 
Lv. 

MR, CUMMING: We are all entranced. 

THE WITNESS: If I could change this to read 
gross ton miles and just look at one of them. In 


railway costing the concept of variability with cost 
concerns itself with the extent to which a change in 
output, a one per cent change in output is accompanied 
by a greater than or less than one per cent change in 
cost. In railway costing this costing of one per 
cent variability, when they refer to a situation where 
a one per baeetiWesiae in output is accompanied re 
equal per cent change in cost. 

MR, MAURO: Q. I just want that clear because 
we have heard in this submission that it is completely 
variable? 

A. Yes, that is what they mean, I might 
say when you have complete variability you are talking 
about a relationship which comes from the origin here, 
there is no costant element at all. If you have com- 
plete variability in this sense as it is used you have 


no constant element when you extend the straight line 
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back. On the other hand, what is more frequently ob- 
served through statistical operations is when you extend 
the straight line back you have a positive constant and 


under those circumstances you do not have complete varia- 
bility, you have less than 100% variability as evidenced 
by the fact that this portion of the cost does not vary. 


Qe What about this R factor? 
A. The correlation coefficient? 


Q. yes. 

A. The correlation coefficient in regression 
work is a measure of the extent to which the regression 
line, speaking of simple regression, a measure of the 
extent to which the regression line fits the scatter 
of points through which it passes. In other words, as 
you previously drew this we have a scatter of points 
around here and the correlation coefficient simply 
measures the extent to which all of these points lie off 
the line. The closer the points fit the line the 
greater will be the correlation coefficient and the 
correlation coefficient can give no higher unity. If 
all the points are on the iine you have a correlation 
coefficient of one. 

Q. We have seen these factors introduced 
into the evidence and according to what you have told 
us, an R factor could never be greater than one? 

A. That is right. 

Q. If it was one it would be on the line. 
What the statistician is trying to achieve is the closest 
 pelatienship to one? 


A. Well, that is a difficult question. What 
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the statistician is trying to do is get the most 
relevant information out of the data which he has. To 


give a very good example of where high correlation does 

not count; ydu can accurately compare the lengt of a 

person's left arm with their right arm and that would giv 

you a good fit but would not give the length of the arms, 
I suggest in any costing work where you are 


dealing with a problem of assigning cost to output 

units it is quite true you have to look for high corre- 
lations as an indicator of how closely you are fitting 
the data. But, at the same time, you have to make sure 
that your correlations are not irrelevant in gone sense 
because of the fact in this particular case where you 

are dealing with different divisions ot the railway and 
the divisions of different sides, you, in a sense have 

a situation where the big elepnants have big feet and the 
little elephants have little feet, 

Sometimes a correlation can come out very 
high without being very dtantherawe' 

Q. You are applying it to large divisions 
of the railway and small divisions? 

A. That is right. 

Q. It you had an R factor that was .7534 
and an R factor that was .5734, which would have more 
meaning? 

A. The larger the R factor the better the 
EL. I would caution against using goodness of fit 
as the only criterion in using this technique for costing 

Q. You have to apply the relevant data in 
that situation? 


A. That is right. 
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Q. What about T values? 

A. yes, the T values refer to a test which 
is employed mainly in multiple regression, Though it 
could be employed here it does not have to be because 
we also have the R as a measure of goodness of fit but 
in the R there is a problem of testing the various 
individuals one by one taken by this to see the extent 
to which they have an influence on the variable, The 
so-called T test wich I have described in my memorandum 
and which is alluded to in the testimony is a test of 
the extent to which the regression goer ficient, that is 
the slope relationships, can be regarded as something 
other than zero, because if it is zero-- I might show 
you -- if the slope relation is simply zero it is 
clear that the independent variable has no influence 
on the @pendent variable statistically speaking. That 
is, in other words, you might as well use a guess out 
of thin air as to what this influence is as to try to 
derive the information from any statistical technique. 
The T test is a test of the extent to which this slope 
is either positive, indicating there is an influence 
or the extent to which it may be regarded as zero in 
which case there is no statistical influence and you 
might as well substitute an informed guess for all the 
good that a statistical operation will do you. 

Now, I have not given you a description of the 
test but that is what the test does. 

Q. Well, the import,the T value has to ascer- 


tain or judgethe validity statistically of the conclusionf 
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A. Of the value of the coefficient, yes. 
MR. SINCLAIR: Will you do F now so we can 


have them together? 

MR. MAURO: Q.- Do you want to say anything 

on regression co-efficient? 

ite Regression coefficient is the measure of the 
slope, it is the extent to which, in this example, the 
cost will rise if you have a unit change in one of the 
independent variables. In this case the independent 
variable is gross ton miles and if you have a unit 
change on gross ton miles the regression coefficient 
shows you the extent to which the cost rises. 

Q. And this will become the multiplier? 

A. You would use a regression coefficient 
and multiply it by the number of service units on 
gross ton miles in allocating costs to gross ton 
miles, that is right. 

Q. So, that is its application in the grain 
cost study, you determine the regression coefficient 
which is the degree of increase in cost by increase of 
output unit? 

A. That is right. 

Q. And then use it to multiply, to find the 
eost of that particular sample or factor in that movemen 
of grain? 

A. Yess 

Q. Now, I would ask you, Mr. Chairman, that 
the document, the memorandum referred to be taken into 


the record. This has 43 pages and I will just refer 
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to various sections of it with the permission of the 
Commission. 

MR, CUMMING: When you say forty-three pages 
that is just the memorandum, but you do want the 
addendum to go in? 

MR. MAURO: Yes, the addendum too. 

Q. Would you care to refer to the addendum, 
Dr. Borts, and the corrections that it makes and the 
reasons for them? 

A. yes, the specific content of the addendum 
refers to a correction which we indicated we would make 
but did not make in the memorandum when it was first 
prepared. In order to indicate why a correction was 
necessary I have to go back and indicate what --- 

Q. Perhaps if you spoke a little louder. 

A. Yes. In order to indicate why the 
addendum was necessary I have to go back to indicate the 
nature of the corrections which we felt were necessary 
in the Canadian Pacific attribution of track maintenance 
cost to service units and to size units. I felt in 
this case that the relationship which the railway 
derived which purported to describe for the railway 
system as a whole the reaction of track maintenance to 
variations in output and size units, I felt this relation- 
ship ignored a very important aspect of the railway's 
operation, namely the geographic nature of the terrain 
and the climatic conditions under which the railway 
operated. It seemed to me that there were very strong 


differences from one division to the next in the extent 
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to which roadway maintenance would be affected by this 
geographical problem. I might say that this approach 
was suggested by an examination of what the Canadian 
National exhibit presented where in their own track 
maintenance equation they attempted to make some 
allowance for this by introducing the miles of tunnels 
as an additional independent explanatory factor in 

a multiple regression equation, Now, it turned out 

on examining the data of the C.P.R. that we could not 
get directly a measure of this geographic problem. 

We had some information on track curvature for the 
western divisions of the company and we attempted to use 
this statistically but to no avail. What I, therefore 
decided to do was to use this investment account, 
actually it is two accounts together, I believe they 
are 5 and 6 in the railway's accounting scheme but 

use this investment account in tunnels, bridges and 
culverts as a proxy indicator of the geographic 

nature of the railway's operations, It must be borne 
in mind that when you do this you are contributing, 

you are using the variable in order to attribute to 
geography a certain amount of the railway track mainte- 
nance expenditure. It does not in any little sense 
mean that what we are doing is simply investigating 

the railway's maintenance of tunnels, bridges and 
culverts. If we wanted that information we could 
look it up in their accounts. What we are trying to 
do is to attach to the measure of geography what we 


feel was the appropriate share of the track maintenance 
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expenditure. 

Now, the procedure which I followed therefore 
was to construct other additional regression equations, 
that is additional to those which the railway have 


presented in its exhibit or additional to those which the 


railway has experimented with and so kindly let us see in 


their own work sheets. 
We derived an equation which I felt very 


satisfactorily plucked the statistical informatim out 
of the data. In other words, we got as far as we 
thought we could get on the basis of multiple regression 
alone. The equation I am referring to is on the bot- 
tom of my exhibit No. 202A. 

Q. That is at page ---? 

A. Page 4. The equation labelled 202 
was the original equation which underlies the railway's 
own cost allocation. | 

Q@. 202 is the C.P.R. equation? 

A. Yes. 

Q. 202A is your first equation? 

A. Yes, the first equation which we used, 
Now, we looked at that for a long time and we decided it 
was not quite as far as knowledge could go, it was as 
far as knowledge could go on the basis of multiple 
regression but we do not believe that multiple regres- 
sion is the ultimate here and if it can be supplemented with 
an engineering estimate why we are prepared to make use 
of engineering estimates. One of the reasons for 
that was that when we costed out the track maintenance 


associated with miles of track, the so-called size 
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relation track maintenance costs which is referred to 
in the C.P.R. exhibit, we discovered that figure came 
to $469 per mile of track. 

Q. Where did that come in? 

A. In the middle of page 6, paragraph 2. 

Qe. $468.97? 

A. yes, and the statisticians of the company 
have a work sheet indicating how it is derived from the 
equation, What we decided to do then was to == we 
felt this estimate might be lower than the threshold 
level of track maintenance which we felt to be the 
Deh recn iste concept for a solely related branch line, 
By a threshold concept of track maintenance I mean 
simply the dollars’ of maintenance on a mile of track 


where it is not used at’all. We decided to usean enginepr- 
ing estimate of the threshold level of track maintenance, 

By "threshold level of the track maintenance” 

I mean the amount which would be spent.in maintaining 


a mile of track ar there were no traffic on it atall, 
ee we Felt that this would be the appropriate 
concept to use in costing out the amount of track 
maintenance money attributable to the solely, what has 
been referred to in this study, as the solely related 
branch lines, | 

THE CHAIRMAN: I understand you were searching 
for appropriate gauges, 

THE WITNESS: Gauges? 

THE CHAIRMAN: Yes, to gauge costs? 

THE WITNESS: Yes. 


MR, MAURO: Q. That is a dangerous word to 
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use on the railways. 

: A. What we did therefore, and this is more 
fully described in memorandum No. 2 and only alluded to 
in the addendum to =memorandum No. 1, what we did 

was to prepare an engineering estimate of the threshold 
level of track maintenance cost. It was then necessary 
to re-do this, re-compute the coefficient on our re- 


gression equation because we now feel w rave accounted 


for track maintenance cost which the railway experiences 
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Accordingly, we subtracted for each division the 
amount of cost which we felt was the threshhold level, 
and we consequently found ourselves left with a small 
remainder of cost which had to be explained by multiple 
regression techniques. 

Qe So we get this in some understandable 
specific form, you would look at an area or track 
mileage and you would say that the total maintenance 
cost of that mileage was, we will say, $1,000 per mile, 
and then you would subtract from the $1,000 an amount 
which you had determined to be a constant or 
threshhold cost == not constant; a threshhold cost, 

A, A threshhold cost, yes, 

Q. A cost that would have been there if 
they had carried one pound of freight? 

A, Yes, or none at all. 

Q. Would you then have left, say that 
figure was $200, you would then have a figure of 
$800? 

A, I might add, the figure which we 
regarded as our threshhold cost came to $742.52 per 
mile of track. 

Gi And you subtracted that --- 

A, That was subtracted from the main- 
tenance expenditure for the division in our sample 
of observations, and it was a remainder which we 
felt required to explain in our multiple regression 
work. 


I should point out, for this reason the R 
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factor which you will find on page 2 of the addendum, 
which is .6942 is not properly comparable with the R 
factors which were referred to earlier on page 4, 
because they refer to a smaller total body of 
variation, since we have already adjusted the track 
maintenance in the manner I have described. 

Qs The corrections or changes should be 
inserted at page 6? 

A, That is correct. 

Q. Turning to page 6, this 202B, we are 
correcting with 202C --- 

A, Oh, no; this does not change anything, 

Qe This is an addition? 

AX This is an addition and simply refers 
to the equation which is finally used in preparing our 
own estimates of cost as they are shown at the end of 
exhibit 2. 

Q. And in the new equation the constant 
which in 202B on page 6 had been $1,020,290, in the 
new equation is $1,390,000? 

Ay That is correct, but I have to make a 
point about that which will take some time, but I 
would like to get it on the record, if I may. I think 
it will help in understanding what we did. 

This is, again, referred to more completely 
in memorandum No. 2, but since you brought up the 
constant I think I should make it clear this constant 
was not entered as it stands in the derivation of 


constant costs because we derived in addition a cost 
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co-efficient for yard and train switching miles which 
again on a constructive basis -- and I will not call 
it an engineering basis, but on a constructive basis - 
is subtracted from this constant, 

In order to make it clear, this constant 
does not go into the constant cost figure. 

Q. Dr. Borts, would you read in paragraphs 
Ly° 2) and. Si ofp your brief? 

A, Xess, 

Q. of the main memorandum? 

A, 1. The governments of Manitoba and 
Alberta are submitting estimates of the cost to the 
Canadian Pacific Railway of handling Crow's Nest grain, 
The statistical methods underlying these estimates are 
presented in two studies. The study to be described 
here consists of an evaluation and correction of certaijn 
of the regression models presented by the Canadian 
Pacific Railway. In addition, estimates are 
presented pertaining to the pertinent economies of 
multiple car cuts in classification switching. The 
second study contains an evaluation and correction of 
(a) the work units applicable to grain and (b) the 
allocation of certain expense accounts to constant and 
variable costs. The second study also synthesizes the 
corrected work units with the corrected regression 
equations presented here to provide a revised estimate 
of grain costs, 

The third study which has already been 


presented pertains to "the permissive earnings upon 
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railway investment", 

2. The most important criticism to be levied 
against the CPR regression study is the failure of the 
estimated equations to depict output and cost variation 
among regions of homogeneous operating characteristics, 
With but few exceptions the CPR regression equations 
are estimated from a cross-section sample of 
observations on the railway's 27 line haul operating 
divisions, The 25th division is an electrified line and 
has been excluded by all parties from the sample. The 
four terminal divisions were also excluded te all but 
one case, In a few cases the regression equations were 
not derived from observations on the 27 divisions; 
instead the ten districts were used as the sample, 
Generally the reason for using districts instead of 
divisions depends on the detail in which certain expense 
categories are maintained, However, in one case, 
pointed out below, 10 districts were used to estimate 
an equation, even though observations on the 27 
divisions are available, 

In order that a cost-output regression from 
cross-section data truly depict the variability of cost 
with output, certain minimal conditions must be satisfie 
by the data. The most important is that operating 
characteristics vary as little as possible from one 
observation to the next. This does not mean that 
output and expense units should be of the same magnitude 
in each observation, but rather that the underlying 


forces conditioning the response of cost to output be 
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the same among observations. The failure of the 
observations to satisfy this condition can produce 
serious bias in the estimated variability of cost, For 
example, suppose that in the western divisions of the 
railway more gross ton miles are hauled than in the 
eastern divisions, and that due to conditions of 
geography, expenses per ton-mile are higher in the 
west. The effect of combining eastern and western 
observations is then to overstate the degree of 
variability with cost present in either region, for 
the observations with higher unit cost are at the 
upper level of the output scale. 

Perhaps I should illustrate that on the 
board. 

MR, SINCLAIR: This is a hypothesis that you 
are making? 

THE WITNESS: This is a hypothetical example, 
that is correct, to illustrate the homogeneity which, 
if it existed, would introduce bias, 

Your western regions are here and your 
eastern regions are here; in other words, within each 
region there is no == hypothetically, now -- there is 
no observed variability of cost with output and yet, 
because of the way in which the two observations lie 
in this diagram, there is a line which can be drawn 
through it, and as the line is a slope over the zero 
the variability of output with cost is over-stated. 
This is the hypothetical example which I referred to. 


MR. MAURO: Q. The point there being that 
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while the two regions, east and west, are homogeneous 
within their own region, in your example, it would be 
an example of bias if you attempted to draw a line 
joining the two? 

A, Yes, that is correct, 

COMMISSIONER PLATT: If I may just interrupt 
there for a moment, Mr. Mauro. Is the effect that you 
are getting here that each group or region in effect, 
becomes one dot rather than a group of dots? 

THE WITNESS: This is the effect, yes. This 
is not what we are striving for. 

COMMISSIONER PLATT: But what you have, in 
effect, is really only two observations. 

THE WITNESS: From this point of view, that 
would be correct, 

COMMISSIONER PLATT: And, therefore, any such 
relationship would be spurious? 

THE WITNESS: That is true. 

COMMISSIONER PLATT: And any time you work 
with two observations this sort of thing is something 
you have to watch for very carefully? 

THE WITNESS: Correct, 

Certain of the CPR regression models contain 
an attempt to account for this geographic difference. 
This was done by inserting independent variables which 
reflect such geographic differences. For example, in 
the track maintenance equation, miles of track is used 
as an independent variable. The purpose of introducing 


this variable was to explain variation in the cost which 
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is unrelated to variation in output, The use of track 
mileage in this equation then permitted the direct 
allocation of track maintenance to a certain portion 
of solely related branch line facilities, Alternative 
specifications of this model -- that is, alternative 
specifications which I have carried out -- reveal 

that the track maintenance cost attributed to track 
mileage is actually explained by the nature of the 
terrain covered by the railway. In an equation 
presented below, this cost is shown to be associated 
with the investment in tunnels, bridges and culverts. 
The track maintenance cost which is statistically 
associated with track mileage is actually far less than 
the CPR claims, when correct allowance is made for 
geography. 

The influence of geography on cost gives 
rise to differing degrees of association between cost 
and output in the regions of the railway. Again 
Splitting the railway into east and west, we see that 
the correlation co-efficient between track maintenance 
and gross ton miles is .94 in the east but only .56 
in the west. 

MR, MAURO: Q,. That you explained to us 
when you were defining the correlation co-efficient? 

A, Yes. 

Q. Is that degree which cost increases 
with an increase in output? 

A, That was not --- let me correct you 
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Q. Yes. 

A, Correlation co-efficient is the measure 
of goodness of fit of the line to the scattered points, 
and this says that there is a much better goodness of 
fit in the east than in the west, and if you square 
these correlations you can see that in the west you 
only reduce the variability by about 30% when you fit 
a line to it, whereas in the east you reduce it by 
over 80%. 

Similarly, the correlation between track 
maintenance and switching miles is .63 in the east and 
235 in the west. By combining the two regions and 
ignoring the regional differences in variability, the 
CPR statisticians have imputed to the western region 
a degree of association and a measure of variability 
between cost and output which is essentially a reflectio 
of their close relation in the east. 

3. The statistical models to be presented in 
this study are corrections of the CPR models in the 
sense that they make allowance for geographic 
differences among the observations. These corrections 
take a number of possible forms as will be seen below: 

(a) The correction may be the specification 
of an alternative independent variable in a regression 
equation. 

(b) It may take the form of separate cost- 
output relationships for the eastern and western 
divisions of the railway. 


(c) It may take the form of deletion of 
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certain observations from the sample, where there is 
clear evidence of lack of homogeneity in the operating 
characteristics of the division. 

a. Then follows the material we have 
already referred to -- exhibits 202 which is the 
CPR equation, and your equations 202k .B, and C? 


A, That is right. 


--- A short recess --- 
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THE CHAIRMAN: Order, please. 

THE WITNESS: The following is a presentation 
of the CPR regression equations which are superseded 
by the results of our statistical study. 

4, Account No. 202, etc; - Track Maintenance 
and Depreciation. 

The CPR regression model as revised for 
exhibit 132 showed the following where Track Maintenance 


and Depreciation is the independent variable. 


202 
Independent Value of Standard Valu 
Variables Coefficients Error er ‘Tt 
1. ‘Constant $1,208, 385 $521,668 2.3 
2, Miles of Track 1,136.8111  186.18347 6.1 


3. GTM (1 frt. £ 
2 pass. ) 0.16475 SO. Os Livins .2 


4, Yd.and Train Switching 
Miles 0.39053 0.17850 2.1 


The value of R°“with 27 observations was 
0.827. 

In our corrected model, we have made use of 
another variable in addition to track mileage to 
correct for geographic heterogeneity. This is the 
Investment in Tunnels, Bridges, and Culverts (the sum 
of Road Property Investment accounts No. 5 and 6). 


The resulting equation for the system is: 
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202A 
Variables Value of Standard 
Coefficients Error 
1. Constant $ 652,060 $937,185 


2. Investment in Tunnels, 
Bridges and Culverts 0.10730 0.03230 


3. GTM (1 frtw 2 pass.) © 0.14378 0.03424 


4. Yard and Train Switch- 
ing Miles 0.9640 0.3025 


5. Miles of Track per 
100 dollars of Invest- 
ment in Tunnels, 
Bridges & Culverts 0.7271 0.1698 


2 


The value of R™ with 27 observations was 0.7901 


While it is true that. the value of R© in the 
substituted equation is slightly lower than that in the 
equation presented by CPR, this may not be a reliable 
indication of the validity of either equation. Using 
Ro as a descriptive measure of goodness of fit, it is 
clear that both equations fit about equally well. In 
conversations with the statisticians of the CPR and in 
examining the alternate regression models which they 
fitted to the data but did not use, it became clear that 
the magnitude of Ro was frequently neither the sole 
nor most important criterion they used for choosing one 
regression specification over another. This is a 
defensible point of view considering that the mrpose 
of fitting the regression is to get a relation 
between relevant magnitudes which will permit a proper 
cost allocation, and proper predictions of cost 


variability. 
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MR. MAURO: Q. Dr. Borts, could you expand 
- this last statement: 

"This is a defensible point of view 
considering that the purpose of fitting the 
regression is to get a relation between 
relevant magnitudes which will permit 4 
proper cost allocation, and proper pre- 
dictions of cost variability." 

A. Yes. What I was referring to there was 
already mentioned previously, where we discussed the 
question of whether a statistician is looking only for 
a very high correlation or whether there are other goals 
which he has in mind, such as the relevance of the cost 
relationship which he is trying to fit. What I am 
suggesting is that a relevant relationship assuggested 
to us by the way in which a company operates may not 
always give us the highest R squares im.fact, in 
the two equations which I was contrasting on page 4 
there was a slightly lower R square in 202A than in 
20e, That was the import of those comments. 

Q. Would you go on, Dr. Borts, please? 

Ac In addition it is clear from an examina- 
tion of the values of T in the new equation that 
evaluation of the coefficients within a probability 
framework would indicate that all but the constant 
term were significantly different from zero at the 
5 per cent probability level. The equation we have 
fitted indicates that a substantial portion of track 


maintenance expense is explained by the geographical 
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in our equatio by the variable which measures 
Investment in Tunnels, Bridges and Culverts. This 
indicates that track maintenance depends to a large 
extent on gradient and Sarvature’ and on the extent to 
which passage over the division requires elaborate 
supporting structures or excavations. 

Further, it should be noted that there is no 
significant correlation between this investment 
account on the one hand and any of the following 
variables taken individually: Gross ton-miles, yard and 
train switching miles, or miles of track. As a 
consequence we feel justified in regarding the 
Investment in Tunnels, Bridges and Culverts as umas- 
sociated with any of the variables which influence the 
eost of hauling grain. Therefore the track maintenance 
costs associated with this investment account can be 
regarded as unassociated with any of the variables 
influencing the cost of hauling grain, 

The last variable in the new equation is miles 
of track per dollar of investment in Tunnels, Bridges 
and Culverts. When this variable is adjusted to 
reflect the value of investment in each division, it 
becomes $468.97 per mile of track. This magnitude 
appears lower than that suggested by experience with 
irreducible track maintenance requirements on branch 
line mileage in the United States. Accordingly it will 
be adjusted upward in the size related track maintenance 
and depreciation expense estimated in Memorandum No. 2. 


To check the validity of the new track 
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maintenance equation in describing the behavior of 
cost in western Canada, we also fitted regression 
equations to western and eastern Canada separately. 
The most significant regression for western Canada is 
the following: 

The dependent variable is Track Maintenance, 
The independent variables and their coefficients are 


the following: 


202B 
Value of Standard 
Variables Coefficients Error 
1. Constant $1,020,290 $839,800 


2. Investment in Tunnels, 
Bridges & Culverts ~ 0.08752 0.03323 


3. Yard and Train Switching 
Miles 0.9288 0.3410 


4, Miles of Track per 100 
dollars of Investment 


in Tunnels, Bridges 
and Culverts 0.4615 0.1853 


The value of Ro 


with 15 observations (West 
only) was .6039. Each of the values of T for the 
three variables other than the constant indicate the 
regression coefficients are significantly different 
from zero at the 5 per cent probability level. 

A comparison of this equation with that 
presented by CPR (202) and with the equation we 
actually use (202A) reveals the following: 


Both equations 202 and 202A may actually 


overstate the statistical variability of track mainten- 


ance expense with miles of track in Western Canada. 
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This is seen by comparing the regression coefficient 
for this variable in 202A and 202B,. Second, the 
equation for Western Canada indicates that differences 
in gross ton miles among divisions are not useful in 
explaining differences in track maintenance, It will 
be noticed that the GTM variable is absent from 202B 
as its coefficient was not found to be significant. 
In 202B, the only output variable es ok is useful in 
explaining differences in track maintenance is yard 
and train switching miles. This indicates that 202 
and 202A may overstate the amount of track maintenance 
expense allocated to output. The significance of the 
GTM variable in 202 and 202A is apparently due to its 
high correlation with track maintenance expense in 
Eastern Canada, We conclude then that the use of 
202A in place of 202 gets us closer to a true picture 
of the statistical variability of track maintenance 
cost with output and track mileage in the system as 
a whole, It may nevertheless still overstate this 
variability in western Canada, 

5. Account No, 235-266 = Shops and 

Enginehouses Maintenance and Depreciation 

The next model to be revised was that which 
allocated Accounts 235-266 Maintenance and Depreciation 
of Shops and Enginehouses to output units. As revised 
for exhibit 132, the CPR used the following equation 
where Shops & Enginehouses M. & D. is the dependent 


variable, 
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2M a. 
Independent Value of Standard 
Variables Coefficients Error 
Constant $24,360 $105,448 
Direct Equipment Main- 
tenance 0,05230 0.00573 


With 10 district observations, the value of 


Ro i 9124 


In our corrected model, we found that Shops an 
Enginehouses M & D is explained by the Investment in 
Shops and Enginehouses in each division, This 
expense account is available on a division breakdown 
and this is what we used. There is a separate equation 
for the Western and Eastern regions of the railway. 

The Investment in Shops and Emginehouses is in 

turn related by a regression for the system as a whole 
to Yard and Train switching Miles, A subst&tution 
is then made by which Shops and Enginehouses M & D 

are related to the Switching Mile Output Variable, 
This model is shown below, The dependent variable 


isShops & Enginehouses M & D. 
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235A 
2 Value of Standard Value 
im Variables Coefficients Error ee 


West: .8874 Investment in 


Shops and 
Enginehouses $0,05815 $ 0.00575 10.11 
Constant 5,436.40 56,430.00 0.09 
East: .9168 Investment in 
Shops & En- 
ginehouses 0, 06763 0. 00644 10.50 
Constant 17,211.00 35, 000.90 0.49 


Finally, the system relation between Investment 
in Shops and Enginehouses and Switching Miles follows. 
The dependent variable is Investment in Shops and 


Enginehouses,. 


the Independent Value of Standard Value 


Variables Coefficients Error Of jc 


System: .2603 Yard and Train 


Switching 
Miles $ 1.7643 $ 0.4308 4.0 
Constant 657,100.00 2,050,000.00 0.3 


The substitution of the above equation into 
235A for the West yields the following equation used to 
aiiecate this expense item to output: 

West: Shops & Enginehouses M fs $.10259 x 

yard and train switching miles 
FX $43,646.00. 
Substitution of the Investment equation into 


equation 235A for the East yields the following equation: 
East: Shops & Enginehouses M & D = $.11932 x 


yd. and train switching miles / $61,711. 


7 fat 


ae 


io img 
he NS 
: Ls nt 
YY \ axe Mai } 
ae 
i 4 


> } sy A. ee ee 
"tke be ERE TMS a iy ohn: 
Jefe ae ond) x 
sata ena A ese oe 
“ ee te si . 


leuscdet mse 3 


j ' 
4 Se’ agente 


deity” - 3A abate 
> Ree 5 eS 5 


8. BOff.O. .€ 


BELO 00000. 000 8 00400. rea BY dnstaHed, 
ii eg y ; re ‘ae i 


BIkD, not JUD aie age +6 astute ‘SP iM, 


date ‘od meee sensgue gs oogpotie| 


» geoos $ er a vena gal # eve =. | 
| i gat ten siieatiwe bored: va " a Pe 


tei om wy. 4 
1. rat A tale: ‘npesagegt, pre aacipstane). 


| saittenes gutvotiol eta hen sigh ae es sek net ie 
x SEES a a bie SP no a 


a . 
a | 


‘ 7 7 ic 
oie 
2 ae 


vn 


co 


\o 


ANGUS, STONEHOUSE & CO. LTD. Borts, dir 19133 
TORONTO, ONTARIO (Mauro ) 


6. Account Nos. 253-266 = Power Plants, 


Maintenance and Depreciation 


In the CPR exhibit, this variable is related 
through regression to Account No. 373, Station Employee 
Expenses. It was allocated directly to grain by 
substituting into the equation the allocated amount 
from Account 373. The CPR equation with accounts 
253-266 as dependent variable follows: 


253 
Re Independent Value of Standard Valu 


pa Variables Coefficients Error of 


0.737 Account 373 - 
dollars of Station 
Employees Ex=- 
penses $0.01546 $0.00171 9,04 


Constant Not significant 


In the revision we have carried out, this 
expense account is related in the West to Investment 
in Power Plants, Investment in power plants is then 
related to Investment in Shops and Enginehouses and to 
yard and train switching miles, In the East, Power 
Plant M& D is not significantly related to Investment 
in Power Plants. It is however, related to Dispatch- 
ing and Station Employees Expenses, accts. no, 
(372-373-376). In allocating this expense to total 
variable expense in the East, the same procedure would 
be adopted as that used by CPR. First determine the 
dollars of (272-3-6) variable with output and then 
substitute in the Eastern equation for 253-266. The 


CPR equation for 253-266 is a clear example of their 
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use of a relation which holds in the East to explain 
variability in the West. The purpose of the 

following split is to get a more accurate determinant 

of the variability of 253-266 in the West. The revised 


equations are shown for East and West. 


253A 
Independent Value of Standard Value 

Re Variables Coefficients Error of T 
West .7982 Investment in $0.08702 SOSO1Z14 §°7 S17 


Power Plants 

Constant 4189.19 13, 002 0.3 
East .4979 Dispatching and 

Station Employees 

Expense 0.008413 0.002672 3.1 


Constant -7983 .82 11,070.7 <-0.7 


When the relation between Investment in Power 
Plants and switching miles is substituted in 253A 
(West) the following equation results for the West. 
West; Power Plant M & D = $3547.14 #4 
$.012699 x yard and train switching 


miles, 


When the equation which determines the value 
of dispatching and station employees expenses is 
substituted into 253A (East), the following equation 
results for the East. 

Power Plant M & D = $2325.03 ¢ $0.4940 x LCL 

cars loaded # OOO4748 x GTM (000). 

The equation determining Dispatching and 


Station Employees Expenses is discussed below. 
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7. Account Nos. 372-373-376 - Dispatching 


and Station Employees Expenses 
In the CPR exhibit Dispatching and Station 
Employees Expenses (Accts. 372-373-376) are explained 


by three independent variables, Those are shown 


below. 

372-3-6 
Re Independent Value of Standard Value 
Variable Coefficient Error (ee 
"539 Constant $624,995 $510, 830 1.22 
Passenger Car Miles 0,02336 0.01430 1.63 
Cars L.C.L. 65 © 35356 16.44774 3.97 
Carloads 5.61490 3.66231 1.53 


It cam be seen that the CPR chose to allocate 
expenses from Accts. 372-3-6 to two output variables 
whose coefficients are not significantly different 
from zero in the statistical sense at the 5 per cent 
probability level. These are passenger car-miles, 
whose coefficient has a T-value of 1.63 and carloads, 
whose coefficient has a T-value of 1.53. With 
27 observations, and 23 degrees of freedom, the 5 per 
cent gignificance level of T is 2.07. A T-value of 
1.63 is significantly different from zero at the 11 
per cent probability level. A Te-value of 1.52 is 
significantly different from zero at the 14 per cent 
probability level, We shall indicate in a separate 
section below why we feel it is somewhat questionable 


to accept T-values which fail to exceed the 5 per cent 


; ae Sp 
7 | 


if by m7 sh} =} 
4 a ‘ Wee ul “cu ” Y, ‘i eh bt Pie bp of 


i Rie a ga sgl vy y } J 


acai pd 
tials ae ied ae he we | 


weal: Br 


jeer ‘, eSB. e, 


| peinewlie a eben asd) aa dune ana od ig Cs OS ae ; 
a 7 ay date stcay Savage iy | si ot ei aos ae aeansaxe y | 
a ai lessen vtiba Citwenbteayte tou tas: waned Mies ae 
am Qwer 794 @ ead te nomen: Amabiatiade a eit mt ones. sins 
Wi tsnea tania veaereneg, oe feed staves wetidedons: 1 


i | webaecrae bes £0, t 20 uthy. t # ‘viauk tastes 2000 nda 
ate FOG 2 opleve®. ‘ dow ImeholLtiee9 node 


Bi) 98e. 6 3K) ogieed: 40, sotngeb BR. hive, -sAmgndar ada rt i 
2 aa Bitar? A) Dyk. a] * 2°. airs hatiaigs me: 


sh, Sho a8 ondis nee sant i 
ide at Ga, to sunaven ae (jBewet ‘ant 
ens gnon at sett: oe tae Mays 


ANGUS, STONEHOUSE & CO. LTD. Borts, dir 19136 
TORONTO, ONTARIO (Mauro ) 


probability iavel of significance, 

The major reason for revising this equation 
is to arrive at an allocation based on statistically 
significant estimates of the unit cost coefficients. 
The equation we have used is a system equation relating 
account 372-3-6 to two independent variables: Invest- 
ment in Station and Office Buildings and L.C.L. cars 
loaded, In turn, the Investment in Station and 
Office Buildings for the system is related to an out- 


put unit, gross ton-mils. 


Dependent Independent Value of Standard} Value 
R@ variable Variables Coefficient Error |of T 


System .7905 Dispatching & Investment in $0.2839 $0.O0447 | 6.35 
Station Em- Station and 
Ployees Exe Office Bldgs 
penses 


Cars Loaded 58.72 10675 5 46 
LsGo Le 


Constant . 439,862. 623,706 | 0.71 
System .2028 Investment in GTM (1 frt. 
Station and and 2 pass) $ 0.19879 $0.07884 | 2.52 
Office Bldgs 


Constant 2,700, 11L 2,713,300 1,02 


When the equation explaining the variability 
of investment is substituted into the equation explain- 
img (372-3-6), the following equation results for the 
system: 


System Dispatching and Station 
Employees = $1,225,348 ~ $56.72 x LCL Carloads 


~ .05644 x GTM (000) 


| 
to. ence 


a ington i099 seisariat. ne | | 1 
PT 08 OSPR Se al: “gnengusent F gutacsigatd coer. meseva va et 


hnd-sohie30 mi moteed : Aas a 
| abla ae, ae eoouatn | a aaa 

| oa fc aot. amg) 6 A 

| 4 q a fe : ud . Ajnad i Le a : a { ‘ aa ° oo \ 
oe vemmeeiibe’ je Os) A ee 
SR oS ie ae Alen 


; eh , : a. ae 5 VOR as A Dh : 
Meee) O0y,E80. S98 eke” eae itis ee et) | ea 2 A 
ig | wasrD: Oe ,CVBEL. O98 te ane q cto Sits pirartie ty i te 
RE ERAS: 7) Agee -@o8720 Le og 
iat OpFlcty.s TT BOYS: sain ea oman) .° > apa art: 


=| fs : hy: i. * % i i ss i. 
er isbigy vit? soanieecee esis ody ey we . ee ot 


eit! “0% ad boee ay 


} * 


a Mingh's 


{eam ve A he «LO ame 
Bet pgs jan me 4 me eae oe 
’ Bi i cn his ; 


La 2 ii ‘ ha : 


ANGUS, STONEHOUSE & CO. LTD. Borts, dir 19137 
TORONTO, ONTARIO (Mauro y 


8, Account Nos, 398-400 Train Locomotive 


Supplies,Train Enginmehouse Expenses 


In the CPR exhibit 132, account Nos. 298-400 
are explained by two independent variables: Locomotive 
Miles Steam, and Locomotive Miles Diesel. The 


following equation was used: 


398-400 
Independent Value of Standard 
Re Variable Coefficient Error 
«STL Constant $ 161,051 $784, 649 
Loco Miles 
Steam 0.21240 0.10930 
Loco Miles 
Diesel 0.12959 0.06929 


This regression was derived from the observa- 
tion on 10 districts, as the expense data are not 
maintained for individual divisions, It can be seen 
that the T-values for the two regression coefficients 
are not significant at the 5 per cent level. With.10 
observations, and 7 degrees of freedom, the 5 per cent 
significance level of T is 2,365. The T-value of 


1.87 is significantly different from zero only at the 


10 per cent probability level, while the T-value of 1.94 
is significant only at the 8 per cent level. 

The CPR regression was modified in two ways: 
First, we used a single independent variable, total 
locomotive miles, steam plus diesel, This permitted 
us to estimate a statistically significant unit cost 
coefficient. Second, we eliminated the observation 


on the Quebec district from the sample of observations. 


This was done after examination of the scatter diagram 
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between account 398-400 and the independent variable. 
It was clear that the cost-output relationin the 
Quebec district is not typical of the rest of the 
railway's operations. The average expense per loco- 
motive mile in the Quebec district is $0.4299. In 
the other 9 districts it is $0.1519. It is clear 
that the operations of the CPR in the Quebec district 
have led to expenses in this category which are not 
related to the service units performed in the dis- 
trict. The explanation appears to be the location 
of CPR's major locomotive repair facility in the 
- Quebec district, Accordingly the observation on the 
Quebec district was deleted from the sample prior 
to estimation of the cost coefficient. The expenses 
in Quebec which are over and above those predicted by 
the regression are then regarded as a constant to 
be borne equally by all the other divisions. 

The cost equation we derived follows. 
The dependent variable is Train Locomotive Supplies 
and Train Enginehouse Expenses. 


Dependent Re Independent Value of Standard Veélue 
Variable nal Variable Coefficient Error fe) “f 


398-400 ©8178 Loco Miles $0.13410 $0. 02392 -61 


Train Loco Steam and 

Supplies & Diesel 

Train Enginé- 

house Expenses Constant 726,630 1,748,190 42 
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9. Gross Investment in Road Property 

In explaining the variability of Gross In- 
vestment in Road Property the CPR presents the follow- 
iaug regression model. The dependent variable is 


Gross Investment in Road Property. 


Independent. Value of Standard Value 
Re Variables Coefficient Error of 
-753 Constant $34,125,798 $12,769,530 2.67 


Miles of Track 15,130, 387 4462 ,9432 3.39 
GTM (total) 4.35896 0.85372 5.i1 
Yd, and Train A : 

Swg. Miles 12.6634 6077310 1.87 

The CPR allocated a portion of «the variability 
of Gross Investment te yard and train switching miles, 
In exhibit 408, this is shown as an expense of 
$914,738. This allocation is invalid in view of 
the fact that their regression coefficient for this 
output unit is not significantly different from zero, 
at the 5 per cent probability level. With 23 degrees 
of freedom, the T-value of 1,87 is significant only at 
the 7 per cent probability level. 

In correcting this equation we found that 
different output and size units explained the 
variability of investment in the west amd the east, 

In the west, it is explained by gross ton miles and 
miles of track. In the east it is explained by gross 
tom miles alone; miles of track was not found to mave 


a significamt coefficient in the east. The equations 
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we derived are shown below: 


Dependent Independent Value of Standard Valu 
Variable  R¢ Variable Coefficient Error of 
Gross In- .6859 GTM (1 Frt. $ 3.4360 $0.9337 3.6 
vestment f 2 Pass) 

in Road 

Property West Miles of Track 12,520 5,491 2.2 


Constant 60,550,000 21,904,400 2.: 


Gross In- East GIM (1 Frt. $ 6.6080 $1.2160 5.4 


vestment f 2 Pass.) 
in Road 
Property .7470 Constant 48,648,700 22,730,000 2.1 


10. The Use of the 5 Per Cent Probability 
Level as a Criterion of Statistical 
Significance. 

We have already shown that the CPR has 
allocated a substantial sum of costs to the grain 
traffic on the basis of regression coefficients which 
fail the significance test based on a 5 per cent pro- 


bability level. These allocations are summarized 


below. 
Cost Allo- 
Cost Equation Independent Variable cation t 
Grain 
1, Dispatching and Passenger Car-Miles none 
Station 
Employees expemses Carloads $1, 037, 764 
2. Train Locomotive Loco Miles Steam 


Supplies and Train 
Enginehouse Ex-= 
penses Loco Miles Diesel 724, 073, 


3. Gross Investment in Yard and Train 


Road Property Switching Miles 879,39 


Total $2,641, 236 
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In his cross-examination, pages 11,749 - 
Lhe 7 fdas Mr. Stenason justified the retention of these 
coefficients, He argued, page 11,750, "The 
probable value was set by the analysts depending on 
the experiment and depending on the factors which are 
in the study." | This is hardly an explamatio of 
why @ particular probability level was chosen, 

Statisticians have typically used either a 
5 per cent or al per cent probability level in tests 
of significance involving such distributions as that 
underlying the T-test, In order to understand why 
these levels are used it is mecessary to state the 
philosophy underlying the procedure of hypothesis 
testing as it is currently employed. 

In estimating unit cost coefficient for rail- 
way operation it is clear what sort of error we wish 
to avoid. This is the error of allocating toa 
particular study traffic items of cost which are un- 
related to that traffic. This means that we must 
keep as low as possible the probability of accepting 
a regression coefficient as having a non-zero value 
when in fact it is drawn from a population with a 
true mean of zero, This en focuard is carried out by 
requiring any regression coefficient to exceed its 
standard error by enough of a margin so that we may 
confidently say it has not been drawn from 4 popu- 
lation with a mean of zero, That is to say if the 
ratio ef the coefficient to its standard error is 3, 


there is a smaller probability that it was drawn from 
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a population with mean zero than if the ratio was 2, 
The extent to which the coefficient must exceed its 
standard error is determined by the probability 
distribution the coefficient possesses. We then 
attach a probability index to the variable and say: 
With this value of the regression coefficient and its 
standard error, the probability of drawing as large a 
value from a population with mean zero is such and such, 
Tre greater is this ratio of the coefficient to its 
standard error, the smaller the probability it came 
from this population with mean zero. Using the T- 
distribution as an example, with 23 degrees of freedom, 
we obtain the following relation between sample values 
of t (im this case the ratio of the regression co- 
efficient to its standard error) and the probability 
it was drawn from a population with mean zero, 
SeebAnELI Ey of drawing as 


large a value of t (sign 
ignored) from a population 


t with mean zero 
685 5 Of 
»858 40% 
1.060 30% 
1.319 20% 
1.714 10% 
2,069 5% 


Tre smaller the probability level we assign 
the larger must be the value of t,. 
~The significance test is performed by specify=- 


ing in advance the critical probability level at which 
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one is willing to say that this value of t did not come 
from this population, If 5 per cent were chosen as the 
critical probability level, then any value of t which 
exceeded 2,069 would indicate to us that it was not very 
likely drawn from this population, 

Now it is true that there are no a priori 
grounds on which to choose one probability level of 
significance over another. The 5 per cent and 1 per 
cent levels have been used as a matter of practice 
because they have proven to be economic levels of sig- 
nificance, Tmere is a cost attached to va ea cine 
true Gerethaen: and these levels seem to provide a 
good solution, The point which must be made clear 
is that the CPR statisticians did not very likely 
state in advance what significance level they regarded 
as critical, It appears that their acceptance of 
regression coefficients which are significant at 7, 
or 1l per cent was made after the machine computations 
were performed and the regression results printed out. 
Their justification for the acceptamce of t values 
which do not exceed the 5 per cent level is therefore 
questionable, For they have increased beyond 5 per 
cent the probability that the regression coefficients 
they accepted did in fact come from populations with 


zero means, They have increased rather than reduced 


the probability of rejecting a true hypothesis (namely 
that t = ©) when on grounds of objectivity they should 
seek to avoid at all costs tke imputation of expenses 


to study traffic based on unit cost coefficients which 


Reo i | 
Ste: Ria 


| an avs es 


. a a ‘g 


eV 


‘oe ie an iad bat ie “a” sales wr, ay; oh 


eh taste 


Ve’ toons etcisadeg fs : 


ommeq £ ‘eas aes ey ee 18 ; ) He 
nulifonth yw sory et « toa ova ut Azores neo. ; 


5 os “ate te. ALaves Hoobs: 34, a never ovea ‘ons eanaced pet i 
a “gan tos ax ‘od vedo dedo s ak Lisle svomaornta [St | ‘ 
« S0byong ov meee siewek @aede fins  seanstzoqul vied Mg i 

$28 ba spate ed tea loli tatoy ea _-nozitvLon booy pt ; 

“ys > eae Hoy Yom bh ametozzeteda 0 oats ‘dad at Bi) 


fisioane eae rays nt atieske dane eomevba a seers fBt ie 
Fe, Dane twp 5m tele ast ersegis a olkaoaee 28 yeh 4 

a ts tasontingte, ‘rai Hoban ndeakoktXben woleewrges jai | 3 
aint tes gmo sabsiot aus edt ssc aw. ‘amoo, req oi 0 jet | } 
| Sse: Becta Lay: at ineer nodesionget ont es bensottieg orem" tos : E 
asics Cow F yo Sombigdsos ante aor. mot teortdeut shoe |r j 
agama et Loval tHe9 299 @ Sat bevoxe son ob sige bes ie 


1 
a 
, 
E a # danas vogaer oft aveal want dal | 2Léanotdesup’ |e 


eda gina 90% motausser, out tant, eobthdatong owt amis fe 


didn en otraluqeg ode Beles ‘bene aa 
beowben ase? Ponta, bosaeront: owed Mt <engea oven 
rbseiau) niesateny sweat m satsoniss 20 ethan te 7 pha De 


" ys 


a 


biveae ott Ghivticeyde ‘yp ene amt $0, 8 ta 
eouanaae 10 ackoniuant Sf aim, ie arm 


i aC a 


>be ania iets Pee si he 


ANGUS, STONEHOUSE & CO. LTD. Borts, dir 19144 
TORONTO, ONTARIO (Mauro ) 


are fallacious. 

It is on these grounds that we argue that the 
CPR statisticiams have not given convincing reasons 
for accepting regression coefficients which would be 
rejected when the 5 per cent critical probability 


level is employed. 


tds Cost Variaions Resting Upom Choice 
of Output Units. 

It has been suggested that the use of gross 
tom-miles as an output unit overestimates the cost 
of handling grain, The argument is that grain as 
a heavy loading commodity requires fewer cars than 
other commodities. Taerefore the use of car-miles 
as an output unit imstead of gross ton-miles would give 
a different picture of the cost of carrying grain. 
Calculations which we have made indicate that total 
variable grain costs would be reduced by some 
$1,366,375, if the substitutions were made, In the 
interests of providing conservative estimates of 
grain's costs, we have not incorporated this change int 
our formal presentation, Nevertheless, it should be 
noted that such an additional saving is possible with 
a reasonable substitution of one service unit for 
another. The savings would be even larger if GTM 
had originally beem used as am explamatory variable 
througkout the study. 

Wrile comventional practice employs GTM 


to explain running track maintemance, it cannot be 
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presumed that GTM is the sole, or even the principal, 
explanatory variable for this expemse category. Waile 
it is true that the expense depends om the weight of cars 
passing over the rail, it also depends on the number of 
cars passing over, and the speed of the trains they 
move in, While grain cars are heavier than other — 
loads, there are nevertheless fewer cars required to 
Evanavert a given mumber of GTM of grain, 
In the CPR regressions, GTM is used to 
allocate the costs of the following accounts; 
Cost per GIM (000) including 
where necessary adjustment fo 
superintendence and system 


Account level expenses, 
Exhibits 63-R and 66-R 


Track Maintenance and 


Depreciation $ 0.17575 
Investment in Work Equipmemt -| 

Cost of Money 0.00786 
Investment in Road Property - 

Cost of Money 0.28926 

$ 0.47287 


Multiplying the total coefficient by 
12,2533 195 Of GTM (O00) of grain traffic yields a cost 
of $5,784,995. 

In order to determine the effect of using 
car miles instead of GTM as the output variable here, 
we calculated the number of gross ton miles of grain 
and of all traffic equivalent to a car mile of traffic. 

For grain we derived from the CPR Memorandum 
"In Respect of Results of Cost Study" am average load 


of 54 toms per car, with tare weight of 23 toms. We 
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used 57.73% as the ratio of empty to loaded car miles. 

1 average car-mile of graim = .6340 x 77 tons 

# 23660 x 23 to 
(loaded ) (empty ) 
= 57.24 gross ton miles 

For every car mile, there are .6340 loaded 
miles and .3660 empty miles, 

For the system, we assumed an average load of 
31.39 tons per car, This is derived from the CPR 
report to the Board of Transport Commissioners; we took 
the tare weight as 23 tons. We used 51.64 per cent 
as the ratio of empty to loaded car miles. This ratio 


is also taken from tke B.T.C. report. 


1 average car-mile of system = .6594 x 54.39 
traffic 
- 3406 x 23 


= 43,6986 GTM. 
We multiplied the unit cost coefficient of 


-47287 per GTM (000) by .0436986 GTM (000) to obtain a 
car mile 


figure of .020664 per car mile. 

Tris is then multiplied by 213,831,793 car- 
miles of grain traffic to obtain an allocation of 
$4,418,620. This is smaller than the allocation 
based on GM by $1,366,375. 

Finally, it should be noted that substitution 
of car-miles for GTM as an output umit does not change 
the regression results, This was confirmed by calcula- 
tions indicating that the ratio of GTM to car-miles 


is roughly constant among all divisions of the CPR. 
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Qe Dr. Borts, at page 20 of your brief 
there appears, "The Effects of Multiple Car Cuts on 
Classification Switching Costs," 

A. I would like to make ome point in chis 
regard re multiple car cuts. It looks as if I have 
spent a tremendous amount of time on this problem, 
compared to the amount of cost which is imputed to 
this sector of railway hauling. I should point out 
that the reason why I put so much effort into the 
question of multiple car cuts and the economies 
therefrom is from the vehement denial of the witnesses 
from both railway companies that anything of the sort 
existed. I felt that a much greater burden of 
evidence is om you when you come up against the 
denial of people that something exists, as opposed 
to when you are following a line of imquiry that 
they have already opened up, I would appreciate it 
in reading this that you bear in mind that the amount 
of time and effort spent in this is simply the result 
of the fact that there is a point to be made here 
which I think smould be fairly obvious, and that we 
have tried to explore it to its ultimate depth. 

Now, I would like to continue by indicating 
what the point is. The point is --- 

MR. SINCLAIR: I would like to assure Dr. 
Borts that the ultimate depth that he puts has 
not been explored, 

MR. MAURO: Perhaps my learned friend will 


wait for his opportunity to cross-examine. 
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THE WITNESS: Let me correct myself -- in 
so far as information is presently available. 

MR, MAURO: Dr. Borts, you do not have to 
amswer questions at this time. 

THE WITNESS: The point very simply is this, 
that in a switching yard, if the engine crew is cutting 
out two cars at omce, it should not take twice the 
time that it takes to cut out ome car, 

Q. That it should mot take --- 

hes It should not take twice the time to cut 
out two cars at omce as it does to cut out one car. 

Qe And that is the rationale? 

A. That is the only point which is being 
made here, Whaat I have done is to review past studies 
by some eminent people, 

Q. Could you mame ome or two? 

A. Tmere is Mr. Wrigat, Mr. Pooleand Mr. 
Stemason and Mr, Myer. 

Qe Was that the Mr. Stenmason who appeared 
for CePiR.? 

A. I believe so, yes. 

In each of these studies we are making an 
estimate of the extent to gadae a saving is possible 
in the minutes per car. Obviously, if it took no 
extra time to cut out two cars as opposed to ome car, 
you would say 50 per cent in minutes per car in a two- 
car cut over @ omé-car cut. 

THE CHAIRMAN: Mr, Wright was the man who 


wrote the article? 
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‘MR, MAURO: yes, Mr. Stewaniod was the 
man who participated in the writing of the book.. 

THE CHAIRMAN: We know him, 

THE WITNESS: I would like to go through 
this in some detail to see the way in which this was 
brought in to our ownm study. 

t2. The Effects of Multiple Car Cuts on 

Classification Switching Costs 


A. In their allocation of switch engine time 


, to the classification of grain cars, both the CPR and 


CNR ignore the economies of multiple car cuts, A 
sampling of the records of the CPR indicate that the 
grain cars are handied in larger size cuts then 

cars of other traffic. 

I might interpolate that this is very reason- 
able and I think most people in the grain trade have 
this before their very eyes. 

The sampling was made for three yards over 
a 4-day period corresponding to tme days used by the 
CPR in their own study of switching time, 

In addition, the cross-examination of Mr. 
Bandeen by Mr. Cumming (pages 13185, 13186) reveals tke 
same phenomenon om the CNR; that is, larger cuts in 
grain cards at least for their Winnipeg yard.. 

The following tabulation, which is on page 21, 
shows the average size of cut for three yards of the 
CPR and for the Winnipeg yard of the CNR. For each 
of tke three yards of the CPR the average is derived by 


taking the ratio of total cars received over the 4-day 
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period to total cuts performed on such cars over the 
same period, It is not known how the CNR ratio is de- 
rived. 

MR, SINCLAIR: I wonder if my friend would 
permit me to ask whether this includes or excludes 
yard transfers, or is it only loads brought im by 
train. 

THE WITNESS: I would like to give that only 
a provisional answer because the effort involved in 
preparing the data was a joint effort, while the effort 
involved in analysing the data is my own. 

Provisionally, I would say that the informatio 
refers only to cars brought into the yard. 

MR, SINCLAIR: That means you exclude yard 
transfer? 

THE WITNESS: As far as I understand the 
term, yes. If the amswer is incorrect, I will correct 
that answer. 

MR. MAURO: Q. Or would Mr. Banks be better 
able to give that information? 

n; Well, we will fimd out. 

COMMISSIONER BALCH: Might I ask a question? 
I understand this gentleman is dealing with car cuts; 
actual switching. Isn't that what tais is dealing 
with now, the actual switching? Mr. Sinclair, 

I am asking you wey you are bringing in the transfer 
into it. 

MR, SINCLAIR: I am just trying to under- 


stand waat the figures are im mere and the question I 
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put in was there yard transfers involved in the data 
presented kere, or was it merely based on cars arriving 
by trains and not by transfers, The answer is, 
provisionally, subject to check, that it applies 

only to cars arriving by trains, 

COMMISSIONER BALCH: Thank you. 

MR, MAURO: Q. Following up what Commis- 
sioner Balch has asked, this study, though, is the 
savings om multiple car cuts? 

A, That is right. 

Qe For waatever reason -- whether they are 
being transferred into the same yard --=- ? 

A. The question is waat does the data refer 
to, and it is appropriate, and this would come up in --- 

Qo Would you speak up, please, Dr. Borts? 

A. It is an appropriate question, and, as 
you say no matter what cars we are referring to it is 
the saving im multiple car cuts. 

Q. Yes. Carry om, Dr. Borts. 

A. yes, 


Average Cars per cut in 
Classification Switching of Through Cars 


Yard All Loads Grain 

and Empties All Loads Loads 

Calgary 2.5346 2.3926 3.3494 
Saskatoon(Sutherland) 2.5538 2.5679 2.9020 
Souris 4.0303 3.1698 Tst195 


Winnipeg - CNR 2.70 not known 4.20 


vi nest: ne ‘apn anacite ze aoe 


» ORAM nt ate i$ 


y % | % 
a até. bites aad. ie Lae reacte 


J , 


ri BA 
it 


, an 


; ' a - ee 
tetas cab -etgitt om mot eantas 
re ul 


. ae oN 
€ ‘ 

~ \ 
Po 


ot ; 


* 


‘nottnot nbeaels 


-- REL REE cai ET ao 


i ra J) fe 
‘ Bay ‘ 


Peay Wid 


Ls 


} OS.h : ebdnis ati a 


ae 


ANGUS, STONEHOUSE & CO. LTD. Borts, dir 19152 


TORONTO, ONTARIO 


(Maure ) 

1 

2 The CPR methed of allocating switch engine 

3 time is to take the yard average classification engine 
4 minutes per car, To the éxtent that engine minutes 

5 per car are lower in large size Gas the CPR method 

6 overstates the minutes vietahie:Seiveet cars. 

7 As you can see in tars tabutation om page 

8 21, average at of grain loads -= that is, the 

9 average number of cars per cut im grain loads -- exceed 
10 substantially the average size of all those in the 

11 enipties, or the average size of cuts im all these, 

12 Q. it ranges from 2.9 in Saskatoon | 

13 referring to grain loads to 7 cars in the Souris 

14 yard? 

15 A. Yes, approximately, 7.1. 

16 As seem above grain carloads were handled 

17 in larger cuts than other loads, 

18 It is likely that the average cut sizes 

19 smown above umderstate the difference between grain and 
20 non-grain traffic om the CPR, The reason for this 
21 is that graim averages shown’ for thee CPR yards refer 
22 to loaded cars omly,( that is, the graim averages refer 
23 to loaded cars only.) The CPR records do not permit 
24 the identification of empty cars im the grain service. 


It is likely that the size of cut om empty cars in the 
grain service is larger than the size of cut of loaded 
grain cars. I am informed that it is not typical 

or common practice for a railway to classify empty 

cars by destimation., For this mason the average 


‘size of cut of graim carloads urnderstates the average sjize 
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of cuof all cars im the grain service. To this extent, 
the economies of larger cut waich we estimate below 
are conservative, and understate the savings which 
are likely to occur im the grain service, 

Now, I would like to refer only very briefly 
to the studies which we examined. There are two 
types of switching yards which are in use both in the 
Canadian Pacific amd Canadian National, One is 
called the flat yard and the other is called the hump 
unit, and it is engineering experience -- it is 
backed up by statistical data which I eekina => that 
the savings in multiple car cuts are in fact larger 
on flat yards. 

Waat we did, accordingly, was to prepare 
estimates for the two typesof sachs ceeneaass 
Starting with paragraph B, page 22, I discuss a 
study of savings in multiple car cuts which were 
estimated by Mr. Wright in a study of operations on 
the Chesapeake & Ohmio Railway. The savings which 
he derives are illustrated om page 24 of my brief, 
where I have takem the percentage savings as indicative 
of the type of savings you might expect om any flat 
yard. 

If we put im the experience of that yard in 
terms of the average size of all cuts amd the average 
size of the cuts of grain service --- 

MR, SINCLAIR: What yard? 

MR, MAURO: Qo In the case of Calgary, it 


is the Calgary yard? 
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2 A. Waat we have dome is use the Calgary 

3 experience as indicative of what would happen at a 

: yard, and there we show a saving of 19 per cent in 

5 minutes per car, On the basis of Saskatoon 

‘ experience we would have a saving of 94 per cent, 

7 In Souris, the experience of saving would be 31 per 

: cent; and Wimmipeg experienced a saving of 28 per cent, 
Qo They are taken as indicative yards? 

10 A. Each yerd is used; the experience is 

11 used at the yard in terms of the difference between 

i the cut size of cars in grain service and the eut 

= size of cars-im all service. 

B, The amount of classification engine 

e time saved in handling larger cuts has been estimated 
ae by different studies. Two of these were carried out for 
. yard switching on Americam yards, We have also 

- estimated the saving from the data om the Calgary 

m yard, The three studies together permit a reasonable 
= statement of the savings possible, 

5 CL Walter B. Wright carried out a study of 

a classification switching im a flat yard of the Chesa- 
23 peake and Ohio Railway. His article entitled "How 

24 


Cars in Multiple cut Costs", appeared im the January 4, 
1960 issue of Railway Age. 


Wrigkt used the multiple regression techkh- 


nique to alloeate cost to two dimensions of output in 
classification switching. Tmese are the number of 
cuts amd the size (mumber of cars) of euts, 


His conclusions are quoted (page 35): , 
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2 "Note that the savings in engine minutes 

3 per car are quite striking wren a cut 

4 contains two or three cars instead of 

3 one, The rate of saving is less note- 

6 worthy when one or two cars are added 

7 to a cut of, say 30 cars," 

8 Wright developed @ scale showing the calcu- 
9 lated decrease im yard engine-minutes per car as the 
10 size of cut is increased in a flat yard. This 

11 scale shows the direct time associated with 

12 increases in the size of the cut. It is repro- 


13 duced below, Im addition, the direct emgine times 
14 are computed for the relevant sizes of cut as they 

15 appeared im the Calgary, Saskatoon (Sutherland), and 
Souris yards, of the CPR, amd in the Winnipeg yard of 
the CNR. The Calgary yard is a hump yard, not a 
flat yard. We shall use the experience at Calgary 
in terms of the average size of cut of grain cars 

to gain an estimate of the economies to be obtained 
in large flat yards. It is to be noted that the 
average size of cut of through traffic in a yard is 
not dependent om whether a yard is a flat yard or a 
hump yard. Tmeé average size of cut depends on 

the volume and commodity composition of the traffic, 
and upon the spatial distribution of extractive, 
processing and consuming poirts. For this reason the 
experience at Calgary is used as an estimate cf the 
average cut size of grain cars in all large yards in 


the western region of the CPR. Tae experience at 
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Saskatoon and Souris will be used similarly to estimate 
the economies im medium and small flat yards. 


It is, of course, not reasonable to apply 


directly to ome flat yard the simple numerical results 

of a scale estimated from the operations of amother 

flat yard. Tae reason is taat yards differ in traffic 
volume, in traffic compositiom, in physical layout, 

and in motive power assigned, These will affect the 
engine minutes devoted to classification, What we pro- 
pose to do is to show the percentage savings in 
classification engine time arising from larger cut 
sizes, Thais will be indicative of the economies 

that may be expected in CPR operations om graim cars 

in different size flat yards. The percentage savings 
are shown in a columm following the emgine minutes 

per car. The yard average and grain average cut 

sizes shown for the CPR amd CNR yards are the same 


as developed om page 21. 


ri sib fave HN 
4 5 ae ni salen tet 7 


ia 


tn wag mont leutatuh el tiger dotaotinsets | 
HS imoncos weld. oviteotbm, 96 tbe et te 
“antag mLeTg ip, smodverege 999. at Botoogs ad: ad tett i re 
‘pel vse ogainadeg oat \atrey, ery bate. ines see 
asst. oa gae eat etverton a mssioo. 2 2 ome oun ae 
tho. Seenew storey, bas (egatove, baa oat 89 ‘x99 ie. 


a | he ev 


pats Yar oon opiay. Aime dae ag, ead 20% awodls., acste — /8t. 


We , 
; ik sae a, ) begeLeves a8 
i , a 
if = Hh 1 > 
; = Abo ee.h, ; mye vy ny. + F t [t- tai 
J ‘ 1 net) et Neat eo tee y wad Si f 
, ; 
ga, 4 
a 
' 
r \ 4 Pon 
a 1 | 
L ‘ 
? . ' y - 
i uae ae ee Re ti 
> 4 4 : - > : 
4 t ¥ : : 5 i Phi aad 
‘ Lie x 
» ay - * i: 1 ’ a4 
‘ if ' ; 4 Pe 
/ } gaat Phas : 
wius ) Saar ie © 7 
ware a The 
irk ’ 4 7 
\ Wy Dane AV Ay ; 
i ry tie aw % oh eon oP epi a 
a] i i i ; 4 is 
RR ARN ie. 5 ae 
, / Sia D F iy ' 
) t wr ‘ 45 y iu a: i iy 
if we eae | CaN | ph ria! 
é ¢ , 4 | Py 
Ne bf ! hei 7 Y 
an ¢ “ ‘ 
¥ & ‘ 
i mae \ ied , «3% | te my Ks ak We habe 
é A ‘ 
Y ' J oH? 5 ’ r Ty 


Prt Sat ‘ , at idiews ii leo ia 


Mi “act ihe Pe ak nani 


rae vin 
' on) i Ra wt 


Wright Scale: 


Borts, dir 
(Mauro } 


Flat Yard Switching 


Calculated Decrease in Direct Yard-Engine 


19157 


Minutes per Car, as Size of Cut is Increased 


Number of Cars 
per Cut 


iF 
2 


3 
4 


Oo Ss  -o) “si 


10 


Calgary: 


Yard Average 
2.5346 
Grain Loads 
3.3494 


Engine Minutes 


Per .cut: 


3.16646 mins for 

the first car plus 
.28960 for each 
additional car 


3.16646 
3.45606 
3.74566 
4.03526 
4.32486 
4 61446 
4.90406 
5.19366 
5 48326 
5.77286 


3.61088 
3.84685 


Saskatoon (Sutherland ) 


Yard Average 
2.5538 
Grain Loads 
2.9920 


* Souris 

Yard Average 
4.0303 

Grain Loads 
7.1795 


: Winnipeg - CNR 

Yard Average 
re 

Grain Loads 
4,2 


3.61644 
3.71728 


4 O4403 
4.95604 


3.65878 
4.09318 


Average 
Engine Minutes 
per Car 
3.1665 
1.7280 
1.2485 
1.0088 
0.8650 
0.7691 
0.7006 
0.6492 
0.6092 


0.5773 


1 42464 


1.14852 


1.41610 


1.28094 


1.00341 


0.69030 


1.35510 
0.97457 


Percent Average 
Engine Minutes 
Per Car is of 


Single Car Switch 


100, 00% 


54.57% 


Saving 


19.38% 


954% 


31.20% 


28 , 08% 
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Using the Wright scale it is clear that 
savings in era time through larger size cuts are 
mathematically possible. Om the basis of the Calgary 
experience there is a saving of 19.38%; Saskatoon 
experience suggests a saving of 9.54%; Souris a saving of 
31.20%; amd Winnipeg a saving of 28.084. 

It should be noted that in his cross-examina- 
tion Mr. Bandeen incorrectly applied the simple numerical 
results of the Wright scale to the Winnipeg yard 
(page 13186). He comcludes correctly that a saving 
of .38 minutes of direct time is im order, assuming that 
the Winnipeg contrast between grain and average traffic 
was experienced at the yard studied by Wright; but he .- 
fails to point out that it is the percentage rather than 
the absolute saving wraich must be applied, and commits 
the further error of applying Wrigkt's scale, excluding 
overhead, to total switch engine time, including 
overhead, at Winnipeg. As indicated above, the reason 
why it is appropriate to apply percentage rather than 
absolute savings is the difference in yard character- 
istics which alter the engine minutes per car from one 
yard to the next. If the Wright scale is correctly 
applied to Bamdeen's data, then far larger savings 
in engine minutes are suggested at CNR's Winmmipeg yard. 
It will be shown below that the correct saving is 
1.52 minutes per car, not .38 mimutes as Mr. Bandeen 
claimed. 

(ii) The Wright scale provides one 


estimate of the extemt to which CPR has overstated the 
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cost at flat yards of classification switching of 
grain cars through the use of yard average minutes 
per car. 

The cost research staff of the Southern 
Pacific Company under the direction of E. C. Poole 
have studied switching time in both hump yards and 
flat yards. Some of their data are used in The 
Economics of Competition in Tae Transportation 
Industries, by J. R. Meyer, J. Stemason, M. J. Peck, 
and C. Zwick. This book will be referred to mence- 
forth as the Meyer-Stenason study. 

The authors of the Meyer-Stenason study 
fitted multiple regression relations to the Poole 
data to determine the effect of variation in number 
of cars and number of cuts on the classification 
engine time. Data were available for both flat yard 
and hump yard operations, A lengthy quote from the 
book (page 312, ff.) will indicate their findings: 

"A , . » (multiple regression) analysis 

for flat switching yards yields the 

following results: 


M = 3,067 = .0329 (ears) # .626 (cuts) R- - 
(1041 ) (.178) 2355 


where M. is engine minutes per block of 
cars. 

Apparently the mumber of cars does not 
influence the amount of time consumed in 
flat switching yard operations: the co- 


efficient for the number of cars is both an 
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2 inadmissible negative and statistically 

3 insignificant. This is not surprising 

4 since it conforms with other knowledge 

5 about the character of switching operations, 
6 In short the number of cuts is unquestionably 
7 the dominant variable in flat switching 

8 classification." 

9 It is possible to develop a scale from 


10/ the data of the Poole study as quoted in the Meyer- 
11 Stemason book, This scale, as the Wright scale, 
12 shows substantial ecomomies to be derived from 


13 increasing the size of the cut in flat yards. 


14 The size of the cut may be increased by 
15 adding cars to a given number of cuts or by reducing 
16 the number of cuts performed on a given number of 

17 Cars. On the basis of the Meyer-Stenason-Poole 

18 equation, ome less cut saves .626 minutes, while an 
19 extra ear costs nothing in engine minutes. I am 


20 informed that the latter result is not supported by 


21 operating experience. Nevertheless a scale may be 

22 constructed om the assumption that the number of cars 
23 handled is held constant at the sample average of 

24 17.10 cars per observation, The size of the cut 

25, is varied by changing the number of cuts. It 


should be moted that the scale would mot change if 


it were assumed imstead that the cuts are held constant 
and the number of cars are varied. 
Now, the second study which we investigated 


was one which was prepared in a book called "The 
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Economies of Competition in the Transportation 
Industries", and it has four authors: Mr. Meyer, 
Mr. Stenason, Mr. peck, and Mr. Zwick. 

This study makes use of data which we 
originally prepared by the research staff of the 
Southern Pacific Company under the direction of 
E. ©. Poole, and only the data were prepared. The 
actual fitting of the equations by least squares 
methods and the computation of the cost scales -- I 
am sorry, the fitting of the equations were made by 
the authors of this book and presented in the book. 

Qo At page 27 of your paper? 

A. yes, page 27 of my paper. What I 
have done there is to derive, again, the cost seale 
similar to the one derived from the Wright equation, 
where the origin of this cost scale is the equation which 

is in the Meyer, Sténason, peck, Zwick book. 

This shows for Calgary, on the basis of 
Calgary experience, a saving in minutes per car of 
24 per cent; for Saskatcoon, a saving of 11.8 per cents; 
Souris, a saving of nearly 44 per cent; Winnipeg, 

a saving of nearly 36 per cent. 

Q. I notice in each of these you have 
used the Meyer-Stenason method, in each case, and it 
is a greater saving than if you used the Wright 


formula? 


Now, going now from flat yards to hump 


yards, we again have two studies which permit the 


¥ : : bi 
rer ie > =o Pip. a pane 
iy Way ue weit Pe Bu Si Me sate 


' d ee ue a, \ ay : i oie 


ch ert aft a ani i yo 
ie rei ha ve vy, : . b ny 
nm ’ 
i oy mits <f i) a 


wet pe nA i taal t 


a 


oe 


dragons eon ah a 


i me iperaipniinepre it 


i: af oom snk 2aitpe, ‘eat (20, gut tet Pcs nila 
_ seer baad ak betteestq bag toed ent 


« ns 
— 


| ieqea nue Mo TS omeg oA aus” 
; + a, 18986, vm te ss R08 cae PE 


—— 


phon 4299, aa) ARABS amr Oe, 2 22984, sa00 vad Wane 

HORERRES tay see ican trio oat ry melita ‘ h a 
bis iene rite pe 2igo8. ‘igo. ata. 0 fare, si? stony 
loa monks wing sncdagess Mera i! on ak oe 


"bis Lipiv iy att a emeutso 08 prods, ue bar bi ae 


x 
ja po 
= 


— 


“3 
oer | 
m= 


Xs * 
= a " 
co ere 


ye ide a sstamim fu gatves re soabtiegee even feo \ Hos i 4 
| wee Ja 104 B LE mi sesinebtike @) eHtoagd nwa 3g, x93 ideo 19g, ag. | is 7 
Seattaat ade, xaq + ESO Ry actyos al oe i x) 


j { 
s citan 9? Mat Ma tase may. ac’ zon 38 satven % te. o 


ah; ia sow ousdi ye Hoge meh i es oO aaa hae r ‘ 
‘on (0880 fogs os ti asa ce boat 
“Mt oA Bee) wey 3 ORE Anda NR A 


wes 


reititone oy sone hie deg 4 


a nee ah ri 


ai oun 
Reng : 


ciwees ms aire nh th a 


bp A 


[e.<) 


9 


10 


ANGUS, STONEHOUSE & CO. LTD. Borts, dir 19162 


TORONTO, ONTARIO x 


(Mauro ) 


derivation of a scale of this sort: the Meyer-Stenason 
study, as data from the Southern Pacific Company, on 
the possible savings in hump yard switching and this 
permitted him to derive a scale which is shown on 

page 29. 

MR. SINCLAIR: I wonder if my friendswould 
allow me to follow here, In the Wright study and in 
the Poole basis for Southern Pacific, do you know how 
many yards seek Si ake pee as the basis for the scale? 

THE WITNESS: No, sir. 

MR, MAURO; No, he does not know. 

MR, SINCLAIR: Thank you, 

THE WITNESS: I think that information again 
I might be able to find out, but I do not know if the 
information itself is given in the original article. 

MR, MAURO: Q. If it is available --- 


A. if it ils available we will give it 


Q o You will advise my learned friend? 
A. Yes, I will ask to have it put into the 


record if it is ayailable, 


gpa 8 es es 


ae —_ 2 >. ee 
. 7 ; “te. | 


G tat 


~ 
4 


a 
7? 
~ 
ty 
t 


Borts, dir 
(Mauro ) 


19163 


Flat Yard Switching 
Meyer-Stenason-Poole Scale: Calculated Decrease in Direct 


Yard-Engine Minutes per car, as Size of Cut is incresse4 
i ee 


Direct Direct Percent Avg. 
No, of Total Direct Engine Engine Eng. Mins. per 
Cars No. of Time = no,of Minutes Minutes car is of single 
per cut Cuts cuts x .626 per cut per car car switch 

1 a7 ok 10.7046 0.626 626 100% 

2 o.a5 523523 313 50% 

3 5-70 3.5682 209 33% 
74 4.27 2.6730 156 25% 
+5 3.42 2.1409 125 20% 

6 2.85 1.7841 104 17% 

7 2.44 1.5274 . 089 14g 

8 2.14 1.3396 -078 12% 
Calgary 
Yard Average Saving 

2.5346 6.75 4.2255 e247 
Grain 24.29% 

3.3494 ise HE 3.1989 eT 
Saskatoon 
Yard A_ erage 

2.5538 6.70 41942 245 
Frain 11.84% 

2.9020 5.89 3.6871 2216 
,ouris 
surts Average 
— 40302 4 ey 2.6542 e155 
| 43.87% 

2.38 1.4899 - 087 
finnipeg - CNR 
fard Average 
6.33 3.9626 0232 
35.78% 
4.07 2.5478 e149 
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1 
2 It can be seen from this scale that savings 
“! an direct time through larger size cuts aré mathematical- 
4 ly possible. On the basis of the Calgary experisnee, 
S| there is 2 saving of 24.29 per cent; Saskatoon experience 
6 suggests a saving of 11.84 per cent; Souris experience 
7 suggests a saving of 43.87 per cent, and Winnipeg a 
8 saving of 35.78 per cent. 
9 (441) The authors of the Meyer-Stenason 
10 study also developed an @quation for hump yard operations 
11/ from the data of the Poole study. This equation as the 
12| previous equation for flat yards was fitted by multiple 
13 regression methods. 
14 Ms 1.962 £ 0.1384 (cars) £ 0.1424 (cuts) 
15 (0, 04694 } (0.05216 ) 
- Re = .828 
Mis engine minutes per block of cars. 
- On the basis of this equation we may 
ic develop a scale for hump yard operation. This will show the 
ot cedeaeaag in mmtes per car to be derived from the 
‘ increases in the size of the cut. In the scale, it 
a is assumed that the size of the cut is varied by holding 
se the number of cars constant at the mean level (28.79 
- cars per block) and varying the number of cuts. The 
__ || same scale of minutes per car would be obtained if 
ZY) |! 


‘instead we held constant the number of cuts and varied 


the number of cars. 
At the bottom of the scale we have estimated 
the saving in engine time resuiting from handling the 


larger grain cuts at the Calgary yard. This is the 
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only hump yard on the CPR for which the information 
on cut size is available. 

Q. You were discussing, Dr. Borts, the 
hump yard situation, page 29? 

A. yes. In the scale presented on page 
29, it again is derived from the Meyer-Stenason book 
which they based on E., C. Poole's data. I, again, 
have derived the percentage savings in minutes per 
car arising from the larger size of cut in the grain 
service, and as you cam see the percentage savings 
are smaller than previously, which is in accordance 
with what is accepted in these yards, 

Q. I notice when you get to eight cars 
per cut the savings just about disappear? 

Rs yes, the savings just about disappear. 

Qe You reach a point of diminishing returns 
in the saving factor? 

A. Yes, in a sense, In this, also, I 
have only computed the savings for the Calgary yard, 
which is a hump yard of the Canadian Pacific Railway 
and we want to use this as a measure of hump yard 


experience. 
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No. of 
Cars No. of 
Per Cut Cuts 
1 28.79 
2 14.39 
3 9.60 
4 t<20 
5 5.76 
6 4.80 
7 4,11 
8 3.60 
Calgary 
Yard Average 
2.5346 11.36 
Grain Loads 
3.3494 8.60 
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Hump Yard Switching 


Calgulated Decrease in Direct Yard Engine Minutes per Car, 


Total Direct 


Time * 
8.0842 
6.0336 
563515 
5.0098 
4 8047 
4.6680 
45698 
4 4O71 


5.6022 


5.2091 


* 


Direct 
Engine 
Minutes 


Per Cut 


2493 


2°06 


Direct 
Engine 
Minutes 


per Car 


281 
210 
o 186 
ol74 
» 167 
»162 
0159 
~156 


as Size of Cut is Increased 


Percent Avg. Eng. 
Mins. per car is of 


single car switch 


100% 
74.7% 
66 .2% 
61.9% 


59 ANS 


Total Direct Time = 0.1384 x 28.79 £ 0.1424 x no. of cuts 


= 3.9845 ¢ .1424 x no. of cuts 


It can be seen that savings of 7% in engine time are 


mathematically possible on the basis of the Calgary experience. 


Fake 


iY eit Shi Gig ag ed i 
a0 e ‘0 ts 2 eee Pa } Bis ar 
_ be als gh pa EI EE 


aedunte 
ten 16% > 


— -_—& oh OO 


t ie 
& es 


” Desa 
Age y 


ee ee ee oe pid iptethaicane * 


1 ty if p 
enw sade 0 


“ae 


uP 


a) ved 


ANP | : . (Fe a ‘ 
“ Siar erices 3 ar ater, a > 22 at sane, 4 
5 j af heh 


7? a. 
rin gg a bs + 


| tag x8 ‘erent ah Me ebend, og ae 9 


ANGUS, STONEHOUSE & CO. LTD. Borts, dir 19167 
TORONTO, ONTARIO (Mauro ) 


MR. SINCLAIR: May I ask, again, to help 
me as I go along, do you know whether the data which 
you based your pevi igh on were on mechanical humps 
or manual humps? 

THE WITNESS: I do not know, sir, and the 
data on the Calgary yards were taken from the four 
days in which the Canadian Pacifie Railway studied 
switching at the Calgary yard. As far as I recollect, 
the work sheets which the company provided did not 
contain that information, 

MR. SINCLAIR: I am sorry. you misunder-= 
stood me, 

THE WITNESS: Are you thinking -- you are 
talking about the Poole scale? 

MR, SINCLAIR: Yes. I know what the 
Calgary is. 

THE WITNESS: Oh, okay. 

COMMISSIONER BALCH : Is the Calgary yard a 
mechanical hump? 

MR, SINCLAIR: fo,* sir, itis nov. No,sir. 

THE WITNESS: Would you repeat the question, 
please? 

MR, SINCLAIR: I was asking if the data on 
the scales on the Southern Pacific was based on 


mechanical or manual humps. 
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Q. Carry on, Mr. Borts. 

A. We also have this information on the 
Calgary hump yard mainly. 

Q. Mainly hump in Calgary? 

A. Yes. 

MR. SINCLAIR: There are different kinds of 
these, I call it with riders, 

MR, MAURO: I might say if my learned friend 
has questions if he would like to write them out on 
this type of thing since Dr. Borts is not being cross- 
examined immediately, we will try and get all the 
answers for him. 

MR, SINCLAIR: I have just had an idea, I 
happen to know Dr. Poole and I can call him on the 
telephone just as easy as Dr. Borts. 

THE WITNESS: Observations on the Calgary 
yard on the C.P.R. This is a hump yard. These 
consist of twelve separate eight hour sifts over a fou 
day period; they correspond to the days used in the 
CPR study of switching time, The data were taken from 
the records, 

The equation attempts to classify switching 
time into the two components of service; the number 
of cars handled and the size of the cut. As fitted 
by multiple regression techniques the resulting 


equation is: 


/R@ = .917 Minutes = .9268 (cars) 4 2,680.54 (cuts/ 


(.2233) (744.30) 
ear) 4 1,091.0467 


(144.11) 
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This equation is subject to the same qualifications 

as that imposed in the Meyer-Stenason study on their 
flat yard wenden! It appears that adding cars toa 
given number of cuts would reduce the engine t.m-, 
This result may simply indicate a higher degree of 
overcapacity dele thie certain shifts = overcapacity 
which is not within the railway's power to correct 

in view of the heavy number of cars it must be 
prepared to handle in the day shift relative to the 
number handled at night. In the Calgary yard the 
average number of cards handled in day shifts was 

627. per shift with a maximum of 784, while at nicht 
the average number was 171 with a minimum of 110, Thi 
explanation is borne out by the marginal cost function 
for handling cars which can be derived from the above 
equation. This marginal cost function is derived from 
the switching equation by taking the partial derivativ 
of the switching equation with respect to cars, holdin 
the number of cuts constant. W.A. Granville, P.F. 
Smith, W.R. Longley, Elements of Calculus, Ginn and 
Co., 1946, Chap. 23. We have 


Marginal Cost of Cars = .9268 - 2,680.54 Cuts 
(Cars )* 


It can be se@n that this is an upward sloping curve, 
because the sum of the terms increase in value as the 
number of cars increase. It can also be seen that if 
we substitute the mean values of cars (378.5) and cuts 
(149.33), we obtain a negative value for the marginal 


\ 


cost of -1.,87 minutes. 
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1 
y However, this equation is an increasing 
3 function of the number of cars handled. When the 
4 number of cars handled in a shift equals 658, the 
5 number of cuts remaining at 149,33, the marginal cost 
6 is zero, and when the number of cars exceeds 658, the 
7 marginal cost is positive. 
8 This marginal cost equation for cars is 
9 consistent with the mathematical finding of the 
10 Meyer-Stenason study for flat yards that it costs 
11 nothing to handle an extra car. It is also consistent 
12 with the proposition that the Calgary yard seems 
13 prepared to handle more than 650 cars in a single shift, 
14 These findings indieate the possibility that the 
15 Calgary yard was not operating at its designed 
16 capacity rate during the study period. If the yard 
17 were operating at capacity, unit costs of classificati 
18 switching would be lower than actually reported by the 
19 GPR. 
20 The above equation may be used to derive a 
21 switching scale similar to the previous scales, It 
23 shows the reduction in direct engine minutes per car 
23 from a larger ee cut, The reduction is estimated 
24 by holding the number of cars constant at the yard 
25) average of 378.5 per shift, and varying the number 
26 | of cuts. This scale shows pereentage savings in 
27 direct time which are similar to those shown in the 
28 Wright scale and the Meyer-Stenason-Poole scales, 
29 Again the scale is applied only to the Calgary yard 


30 as this is the only CPR hump yard for which 
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information on cut-size is available. 

It should be noted that the equation derived 
from Calgary data does not permit a simple partition 
of engine time between overhead, cars, and cuts, The 
reason was pointed out earlier. At the mean levels of 
yard output, the marginal cost of cars. is negative. 
Consequently, engine time cannos& be allocated to cars 
on a marginal time basis at the yard mean levels of 


output. 
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Borts Scale for Calgary 1. Calculated Decrease in Direct Yard 


Engine Minutes per Car as Size of Cut is Increased 


af Total Direct Minutes 


No. of Direct Direct Percent Average 
Cars No, of Total Direct Minutes Minutes Eng. Mins. per 
Per Cut _Cuts— Minutes °/ per Cut per Car car is of singl 

car switch, 

1 Bf oad 13931433). 8.009 8.009 100.0% 
= 189,25 1691.06 8,936 4,468 55>19 
3 126,17 1244, 33 9.862 3.288 41,05 
4 94,62 1020.89 10.789 2.697 33.67 
5 toed © 886.90 11.716 2.343 29.25 
6 63.08 797.52 L2 643) In 250@7 26,31 
7 54.07 (33272 13.570. /e 14938: 24.20 
8 47.31 685.84 14,497 1,612 22,62 

Calgary 

Yd. Average Saving 

2.5346 149.33 1408.35 9.431 3.721 

Grain Loads 18.27% 

3.3494 poe ok LO tao 10,186 3.041 


= ,9268 x 378.5 + 2,680.54 x No. of Cuts 
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»350.79 + 7.02 x No. of Cuts. 
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What I did was to fit an equation of 
multiple regression methods to two independent 
variables which then permitted me to derive 4 scale 
which is shown on page 32 of the brief. Now, I might 
point out that this scale evidences savings in cuts 
per car which are twice the magnitude of the savings 
which are shown from Pooles data, These savings by 
reference to a tabulation on page 33 of the brief 
where we have first for flat yards, the summary of 
the two types of study showing that in general the 
Wright Scale is the more eonservative as compared 
with the scale prepared by Meyer=Stenason Poole wherea 
in hump yards the Meyer-Stenason-Poole Scale from 
Poole data is more conservative than the scale on 
the Borts in the interest of conservatism we used 
Smaller percentage savings and calculated an average 
percentage savings for the whole system which is 
described on page 37 of the brief. 

C. The following table summarizes the 
estimates of percentage saving in direct time 
resulting from handling larger cuts of grain cars as 
opposed to handling cars in the average cut size 
experienced at the yard, The estimates are shown 


separately for flat yards and hump yards. 
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1, Flat Yards 
Experience at: Wright Scale Meyer -Stenason~Poole Seale 
Calgary 19.38% 24.29% 
Saskatoon 9.54% 11.84% 
Souris 31.20% 43.87% 


Winnipeg CNR 28. 08% 35.78% 


Il, Hump Yards 


Experience at: Mayer-Stenason- 


Poole Scale Borts Scale for Calgary 
Calgary 7.18% 18.27% 


It can be seen that the estimated savings in 
flat yards correspond in magnitude to the differences in 
each yard between the average cut of all loads and the 
average cut of grain loads. It is also evident that the 
savings in the hump yard due to large size cuts are smaller 
than the savings in the flat yard. This is in accordance 
with engineering experience. 

In applying these savings to the costs of 
handling grain traffic, we shall in the case of each type 
of yard use the most conservative estimate, even if it is 
an underestimate. We shall therefore apply the Meyer- 
Stenason-Poole Scale to hump yards and the Wright Scale 
to flat yards. 

In order to determine the effect of these 
savings on the total engine minutes per car it is necessary 
to know the proportion of time which is overhead or 
unproductive. In addition, it is necessary to adopt a 


method for apportioning this unproductive or overhead time 
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over the engine time which varies directly with the 
output units. 

In the Wright article, the author indicates 
that 808 minutes per day are overhead. In the sare 
there are approximately 2036 minutes per day of total 
engine time:, This gives a ratio of 39.6% of time which 
oe overhead, the remaining 60.4% being directly variable 
with traffic. 

The Meyer-Stenason equation for flat yards 
indicates that at the mean, 41% of the total time is 


constant, the remaining 59% being variable with output. 


1. In this study, the constant term in the regression 
equation is 3.067 minutes per block, The sample average 
is 7.448 minutes per block, The ratio of the constant 


to the sample average is 41%. 


The Meyer-Stenason equation for hump yards 
indicates that at the mean 24% of total time is constant, 


the remaining 76% being variable with output. 


2. In this study, the constant term in the regression 
equation is 1,962 minutes per block. The sample average 
is 8.214 minutes per block. The ratio of the constant 


to the sample average is 24%. 


The equation derived from the Calgary data 


indicates that at the mean, constant time is 44% of ;the 


total, with the remaining 56% being variable,.> 
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3. In the equation derived from the Calgary data, the 
constant term in the regression equation is 1091.05 minute 
per shift. The calculated average minutes per shift is 
2499.40. The ratio of the constant ee to average 


minutes if 44%, 


In commenting on the constant terms found in 
the flat yard and hump yard studies, Meyer and Stenason 
made the following statement (p.313) 
"One disturbing aspect of these functional 
relationships is the large size of the constant 
terms in both cases. It would be conveniens 
to ascribe these constants to unproductive time, 
but such time has been excluded by definition 
from the data used in the analysis. Careful 
inspection of the data indicates that these 
constants are due to a substantial nonlinearity 
for the smaller blocks, and particularly for 
blocks involving a small number of cuts. This 
is true of, both the hump and flat yard operation 
which is best substantiated by a quick perusal 
of the minute per cut column in both tables. 
The time consumed for cuts seems to drop 
sharply as the number of cuts per block of cars 


is increased," 


It is clear from the quoted passage that the 
28 || authors feel that constant time of 41% of the total or 
29| 24% of the total is unusually high. In applying the 


30 || estimated savings to total yard time we shall assume that 
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2 40% of the flat yard time is overhead, while 24% of the 
3 hump yard time is overhead, 

4 We shall also allocate the overhead time 

5 directly on a percentage basis to the direct or 


6 productive time, 


7 The following savings therefore occur. 
8 
1. Flat Yards 
9 : 
Experience at: 
10 Winnipeg 
Calgary Saskatoon Souris CNR 
11 4 


Yard Average Minutes 6.5486 5.4052 1.9936 5,4290 
12 Per Car 


13 Direct Minutes Per 
Car: 60% of Total 3.9292 3.2431 1.1962 3.25¢%4 


- Overhead Minutes Per 
15| Car: 40% of Total 2.6194 2.1621 sftiy 2.1716 
16 Reduction Due to Hand- 

ling Grain Cuts 19.38% 9.54% 31.20% 28.08% 
a7 Saving in Direct 
18 Minutes Per Gar oF615 - 3094 2oLe 6 OLAT 
19 Saving in Overhead 

Minutes Per Car 25076 -2063 » 2488 0098 
~ Total Saving 1,2691 at aot d 26220 1.5245 
et % Reduction in Total 
22 Minutes Per Car 19.38% 9.54% 31.20% 24.08% 
23 


94 (a) In his cross-examination (p.13186) Mr. Bandeen 


indicated that a reduction of .38 minutes would 


Ae 

6 reduce the classification engine minutes by 7%. 

97 Taking the ratio .38/.07 yiels 5.429 minutes as the 
28 yard average classification time per car at 

29 Winnipeg. 
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II, Hump Yards 


Experience at Calgary 


Yard Average Mins. Per Car 6.5486 
Direct Mins. Per Car: 76% of Total 4.9769 
Overhead Mins. Per Car: 24% of Total veS TK 
Reduction due to Handling Grain Cuts 7.18% 

Saving in Direct Mins. Per Car Pe ey fe 
Saving in Besieged Mins, Per Car £1125 
Total Saving 4701 
% Reduction in Total Mins, Per Car 7.18% 


D. On the basis of the savings shown above, we 
have constructed a weighted average saving in classification 
engine time in flat yards. This will be applied to the 
through load and ance cars of grain and grain products 
handled at certain :of the CPR flat yards. We shall use 
the estimated saving of 19.38% on the basis of Calgary. 
cut-size experience as a measure of the saving to be 
obtained at certain large size yards. We shall use the 
estimated saving of 9.54% on the basis of Saskatoon 
cutesize experience as a measure of the saving to be 
obtained at certain medium size yards. The saving of 
31.20% on the basis of Souris experience will be taken 
as a measure of the saving in small yards. Each of three 
percentage savings will be weighted by the total number 
of grain and grain products through loads and empty cars 
handled at the yards of three sizes, This weighting 
System does not reflect the total through grain traffic, 


for certain of the yards will receive different types of 
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adjustments in our memorandum No. 2. 

The large size yards include only the through 
cars at Moose Jaw (73,853). Calgary and Winnipeg are 
hump yards and will be treated separately. Fort william 
and Vancouver are largely destination yards where the 
classification of through grain cars may not be mixed 
in with the classification of other traffic. These yards 
are also excluded. 

The medium size yards include total through 
cars of study traffic at Saskatoon, Medicine Hat, 

Regina, Edmonton, Lethbridge, Brandon, Cranbrook, Nelson, 
Penticton, and Swift Current. The number of cars was 
226,608, We have excluded the following medium sized 
yards for a different treatment of classification 
switching: Kenora, Kamloops, Revelstoke, Field, Ignace, 
and Broadview. 


The small yards include all through cars of 


study traffic in all A, B, and C yards, except North 


Bend. The total was 278,264 cars. 
The weighted average results from the following 
computations: 


Percent No. of Weighted 
Saving Cars Weight Percent 
Large Yards 19, 38% 73,853 ETOTG 2.47 
Medium Yards 9.54% 226,608 ° 3916 3.74 
Small Yards 31.20% 278,264 4808 15,00 
578,725 21.21% 
Weighted 
Average 
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The average percentage saving consists of 
a weighted average percent where the weights consist 
of the number of cars handled in classification switching 
at large, medium and small yards that correspond to the 
total number of cars handled in this way because of 
certain adjustments which were imposed on the data that 
are described in memorandum No. 2. For instance, certain 
cars which the company classed had received classificatio 
switch, we do not. ° 
We arrive at a weighted average percentage 
saving of 21.21% in flat yards. This is a conservative 
estimate of the saving in classification engine switching 
arising from the large size of cut in the grain traffic. 
It is conservative for two reasons, 
(a) We have understated the difference in 
the size of cut between grain and non-egrain traffic. 
This arises from the inability to observe the cut-size 
applied to empty cars in the grain service. We have 
assumed for computation purposes that these empties 
experience the same cut size as through grain loads, 
when it is likely they actually experience a larger 
cut size. 
(b) We have used the more conservative 
switching scale showing smaller economies in engine 
time. This is the Wright Scale. The scale developed 
by Meyer and Stenason indicates larger economies than 
those we have used. 
E. We shall apply the more conservative scale 


to estimate savings from larger cut sizes at hump yards. 
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This means we apply a saving of 7.18% to classification 
engine time at the two hump yards in the grain service: 
at Calgary and Winnipeg. 

Q. You do have the Calgary saving. 

A, Going back to Page 32, my saving was 7.2%. 

Q. But in the study you used the Poole scale 
of 7.18%? 

A, That is right. I might explain why that 
was derived. It will be recalled that sometime last 
spring I believe the CPR introduced exhibit 132 in which 
there was an alteration in the method used to compute 
costs of all rail traffic and the constant cost which 
was filed applies to the railway grain traffic. 
Accordingly, I felt it desirable to specify clearly the 
old method and the new method which they used and 
indicate the apparent consequences of switching or 
shifting from one to the other, I might say in 
introduction that there are no a priori grounds which 
can be chosen in favour of one method or the other, 
There is a strong desire on the part of every financial 
officer to know where all the money went which I suspect 
overweighs the way in which the statistician goes about 
determining constant cost which was the heart of the 
original determination of constant cost which was in 
the first exhibit which the railway put in. 

This is based on the observed experience at 
Calgary with regard to cut-size. Again this is a 
highly conservative estimate, The cut sizes for grain 


are very likely understated for the reasons given above. 
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In addition, the scale actually developed from the 12 
observations on Calgary operations would lead to a 
saving in engine time which was more than double the 


saving we actually are using. 


The Determination of Constant Costs 

13. In their original exhibits, the CPR 
developed the constant costs of traffic directly from 
the regression equations, It will be recalled that 
each a the regression equations has a constant term 
which represents the portion of total cost which is not 
explained by the variation of the particular expenditure 
categories with the independent variables. For example, 
the general form of a simple inear regression line 
fitted to cost-output data is 

y = ax +b, where y is cost, x is output. 

If I could illustrate this on the biackboard 
I think it will help. This is track maintenance and 
this is gross ton miles, a straight linear regression 
line is fitted to the data and when the line is extended 
back to the vertical axis as I have drawn it there is 
a positive constant amount of cost which is not directly 
variable with gross ton miles, In determiming the total 
variable cost of this account the procedure which would 
be followed would be to say this is the total gross 
ton miles of the railway company and, therefore, this 
portion is the total variable cost, That is the portion 
between the constant and the straight line, the differenc 


would represent the constant portion of that expenditures 
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TORONTO, ONTARIO (Mauro) 
1 

2 account. 

2 Now, this was the original basis upon which 

4 the company developed the constant cost on grain traffic. 
5 Q. This was the first development? 

6 A, This was the first development, yes. 

7 Q. We can take that before exhibit 132? 

8 A, Yes, I might say what they did for each 


9 cost equation which was determined by our regression 
10 relation, they took the constant for each equation and 


11 added it up and said for this group of accounts this 


12||- is the constant costs for this group, 

13 ; 

14 The coefficient a is the regression estimate 
15 of the unit cost coefficient, that is, the portion 


16 of cost which varies directly with output. The 
17 eoefficient b is the constant term in the equation, The 
18 determination of constant cost for the system was made 


19 by adding up all the individual constant terms. from 


20 each regression equation. To this was added any 
yak expense items which were not regarded as variable with 
72 traffic such as snow removal, This was automatically 


put into constant costs without any attempt at 
identification with a service unit. 

This adding up procedure will not yield a 
term which allows reconciliation of total constant plus 
variable cost with the total railway costs for any 
particular year as reported to the Board of Transport 
Commissioners, There are at least two reasons for this: 


First, the regression relations are derived fram 
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three year averages of operating accounts - averaged ove 
the years 1956, 1957 and 1958. The consequence is that 
the sum of constant plus variable costs for these 
regressions would equal the three year average of 
reported railway costs, not the costs for any particular 
year. 

Second, the regression equations frequently 
ignored observations on five divisions of the CPR: the 
four terminal divisions and the electric division. 

I would like to interpolate three other points 
which made reconciliation possible in addition to those 
two which I have already mentioned. Third was that there 
was a three yard average cost for grain doors in the 
original study which you weet, to reconcile account 
402 in any particular year, Fourth, the weighted costs 
were based on 1958 but again reflect the constructed 
year of November, 1957 to October, 1958. Fifth, labour 
and material cost elements in the road and equipment 
maintenance accounts were not aetually 1958 but were 
indexed up to reflect the cost of levels prevailing 
at December 31, 1958. While each of these adjustments 
have their own justification in the railway's presentation, 
they effectively interfere with a reconciliation of this 
sort. 

The consequence is that the sum of constant 
and variable costs will not equal total reported costs. 
Even if allowance is made for the excluded divisions by 
adding their output units to total output, the 


reconciliation is not likely to be possible. The reason 
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is that the regression relations estimated from the 27 
divisions may be poor or inadequate representations of 
the.cost-output relations in the excluded divisions, 

In an attempted reconcialiation of tne sum 
of constant plus variable costs with reported 
expenditures, the CPR statisticians discovered that 
they could not explain all reported costs, AS reported 
in their exhibit 132, their sum of constant plus 
variable fell short of total reported costs by & 
substantial sum, 

This can only be inferred because I have not 
the data at hand and if my numbers are incorrect JY will 
be very pleased to correct it later on. 

The portion of this sum applicable to grain is 
$2,316,920. Using the calculated per cent of 15.306% 
as their ratio of grain variable to total freight 
variable costs, the amount of the shortfall was 
approximately 2,316,920: .15013 = $15,432,758. 

a This data was not provided to you? 

A, These are inferences made on the basis 
of rough percentages and they are probably not literall 
correct but I will be delighted to be corrected in 
this regard. 

This is only an auttimte as it does not take 
account of changes in constant cost coefficients re- 
sulting from their revised regression equations in 
exhibit 132. In any case it may indicate a serious 
lack of correspondence between the regression relations 


and the overall cost conditions in the system, 
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As I say, it is only an estimate and it does 
not take account of changes in cost coefficients 
resulting from their revised regression equation for 
shifting to this new basis except for the dictim that 
it must add up. As a result of this inability to 
reconcile the constant plus variable with the 
expenses reported to the Board of Transport Commissioner 
the railway statisticians chose a new method of arriving 
at constant costs, as costs the difference between the 
total expenses in a particular camp and the amount of 
expenses which was directly variable with traffic. If 
I could again illustrate on the board, what was done 
was to take this as variable ---— 

Q. Could you explain so it will be on the 
record. 

A, If I could refer back to the original 
diagram underlying the portion of cost between variable 
and constant we would take this regression line. 

Q. That is the sloping line? 

A, Yes, the sloping line and read off the 
total costs for blocking in the total car ton mileage. 
You will recall originally this was split between a 
variable component and a constant component and I have 
gone through this description as to why it is passdb 
plus this constant and it does not add up to anything 
which appears in a financial statement. The new 
method was to take the variable but not take the 


constant as shown in the regression equation but not to 


“I ie RPI ai 

pegh ba) hee pte kies, vide ie ae ‘ee 

» RRS . hae Bini 
rere “ke fe ey renaacs. 
nna a" ae pie i 

ie nah aa ipa intone x ee ig 

5 ous? ina hat oie aed ‘Wosets a es bane won sdetdon 

; ' ; ak a oe ia rt Gane 

Litdenk etad to stymere re BA: 


ie 


| ot Mole almetts a ae ve at nso a ial 
eh i) ke txt ; A i | ; 
HIG ASF 
sddom weit os ‘gaotte afeiottend siciagllh 


oe en rer 
STA tik SOs 


vines we fons. 


r le rw 
1 lh Chiz, Ese v 


Seles otvos. 


: ‘ yee (ae 1" é j al 
PROD LG i q edt som inebaw ( naegsb ‘a ot 


} 


, 
ro : pet 


pity Ee peaystt whee: pata 2. Lares 


Sentt dentgeta 
brs: ects ailaos e pra 


ixt gr iieoid eh diees feted 


x ei, 
i ebats: 9 Loy 


Schidlabis santa BOD 2, ‘his 


3 ‘ 
ii d rat, 


yet, og: te aes tah v29e bicans onots 


ipa af 


aly i ra 
sien ng ep. ba pom, aeob | it biig 
el Ary 
ema 
mo) 


a ds» to a) 
Fs 9 


. Age ae “e ace onthe & oh Bpasad tsi 


A 


= 


. SE & CO. LTD. . 
ANGIE, HGRGMISPURTARS Borts, dir. 19187 
(Mauro) 
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continue constant as shown in the regression equation 
but to continue constant as the difference between the 
total shown in the financial statement and the direct 


reconciliation was possible back to the financial statemen 


of the company. 
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2 As a result of this thepiaty to reconcile the constant 
3 plus variable expenses with the expenses reported to 
4 the B.T,C, the railway’s statisticians chose a sew 
5| method of arriving at constant cost. They used se she 
6 constant the difference between the total system 
7 expenses in a particular account and the amount of 
8 expense which was directly variable with traffic, Summed 
9 up over all accounts, this provides an estimate of total 
10 constant costs which does permit a reconciliation, 
11 THekWraee no ai ee ene grounds on which one 
12 can choose one method of determining system eee tant 
13 costs over the other. Nor is there any way of 
14 determining whether the CPR procedure in the revised 
15 exhibit was motivated by the effects it would have on 
16 their estimate of the overhead costs applied to the 
17 grain traffic. For these reasons, we have decided in 
18 our own development of constant costs to use both 
19 procedures, These will be embodied in exhibits 
20 underlying the second study which follows this study. 
21 The Adeowie tr using both procedures is simply to 
22 illustrate the range of variation which is possible in 
attempting to allocate a share of the overhead to the 
grain traffic. 

In conclusion it should be emphasized that the 
GPR has given unsatisfactory and inconsistent reasons 
for the change to the new method of allocating constant 
cost as embodied in exhibit 132, To quote from this 
exhibit, 


"By developing System constant costs from the 
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constant in the regression equations, it was 

noted that proper weight was not given, 

because in some instances, the regression 

equation was based on the road divisions alone, 

That is the 27 divisions. A check also showed 

the variable cost plus constant costs fell 

short of railway operating expenses. 

Accordingly a new procedure was applied by 

which constant costs were derived from total 

railway operating expenses and variable cost, 
passenger, and freight," ) 

Dr. Edwards explained this procedure in his 
testimony on redirect by Mr. Sinclair: Dr. 

Edwards said, p. 12,582: "the constant costs 

applicable to terminal divisions were omitted 

in the initial method and that the inclusion 
of these costs largely accounted for the final 
result." 

In their original development of constant costs 
it is not true that CPR failed to include an estimate of 
such costs for their 31 divisions. It is not true that 
the constant costs were omitted for the four terminal 
divisions, This estimate was made by adjusting the 
constant term in the regression to take account of 
the appropriate number of divisions. An example will 
demonstrate the procedure they adopted. 

This example refers baek to their ee 
exhibits, 


The original regresssion model for acct. 202 


i 


mt as vinta 


, Jedi Bess * ib 


Tt As 


meee ae sett) ding a nid sos. ab 


4 
La 
it) ity. Pav ig 


ah . Aelia haut aril ae aad: eam, rasa 


ik 


oleh iA 808: a ts ald a baat 
i ” y i" ’ ; j 


yh es 


HOt SoRtaed owt a si sicietouny eae 


9 hf 


; PBT OGA Bat aden, he vawiiter 2 36. subate 


1} 


0am! CaNheno te shia 8 vis ntbaosed, 


wigwKtiae tusianco Aotde, 
ed mae 


asi op. neh ab hack WAWwe eas 

oer Re & aq 

Be aft ALGQKe Bh Hw, A al | 
f ies ~ oO tromtdeod ; ‘ 


Bho! eh ee, :\ 


4 


ey ify e a © 7 


2 mEo telat. ont ton. ot ah 


ny, CL 5 ehozeky vib’. te ried: 9% ‘ave02 fone. 
b ‘ : : it OT a . 
sensei meld “ok bott tga. prow iadnipg ansdneoe, odd fe 


a's ae 


oe Yun eae} 1 
ethos ratt his Invi shaw, mer | etnaltee abet 


‘to, Pere Aus, » pt od:, rakegenany, od ; 


wecina sa 


| aboanti ‘neat a 


peeks thon? ot or 


7 -— 4 | 


' a Pay cae 


fits id a co iH pag ab te 


Xe ¢ 


| ae 
A Ok 


ANGUS, STONEHOUSE & CO. LTD. Borts ’ air, 191 90 
TORONTO, ONTARIO (Mauro ) 


- Track Maintenance and Depreciation, shows a constant 
term of $1,157,869. Since the coefficients of the 
equation were estimated from a sample of 27 divisions, 
‘this constant is to be understood as the Track 
Maintenance and Depreciation expenses per division which 
are not related to the independent variables of the 
regression equation, Further, the data underlying the 
regression are three-year totals of output and expense 
units. Therefore the constant is a sum which refers 

to a three year period of railway operations. 

In order to transform the constant so that it 
reflects a one-year period of operations, it must be 
Givided by 3. In order to find the total constant cost 
for this account, the constant term must be summed over 
the relevant number of divisions, While it is true that 
27 divisions formed the basis of the sample, there are 
32 divisions operated by the railway, when one includes 
the four terminal divisions and the electric division. 
The CPR therefore adjusted the above constant term twice; 
it multiplied the term by 32 to reflect the total number 
of divisions, and divided the term by 3 to place it on a 
one year basis. The resulting adjustment yields a total 
constant cost for this account of $1,157,869 x 32/3 = 
$12,350,603, This figure is shown in Column 3 of the 
original CPR exhibit 411 (I do not know what this exhibit 
number is in this context) entitled Development of 
Constant Costs. The CPR have carried out a similar 
adjustment for every regression equation in the study 


which was fitted to a sample of divisions. In some 
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divisions, the adjusting multiplicative factor is 
10/3, rather than 32/3. In a number of cases, where 
three year totals of the data were not used the 
adjusting factor is not divided by 3. The adjustments 
described above are shown in the following table. The 
first colum shows the regression constant as it was 
printed out in the original CPR computer regression 
program, In 3 cases, the new regressions of exhibit 
132 are also shown, This information was copies from 
CPR records supplied to us. The second column shows 
the adjustment factor as paves teen above. The third 
column shows the resulting constant cost figure as 
shown in column 3 of the original CPR exhibit, 

It must be clear therefore, as I have shown 
in this table on page 43, that the original CPR 
exhibit did contain an allowance for the constant costs 
of the terminal divisions; it did not contain an 
allowance for the constant costs of the electrical 
divisions, Whatever the reason for changing this part 
of the exhibit, it is not for omission of these costs. 

If I end on a point of mystery it is because 
I do not know why the exhibit was changed. 

Q. You say they did not include --- 

we * Ay They included an estimate for them, 
: @. This 32/3? 
As Right. 
Q. That exhibit number that you mentioned 


on page 42 is exhibit 69 in the proceedings before this 


Commissione 
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CPR Development of System Constant Costs 
(Columns 1 and 3 in dollars) 


(1) (2) 


Account Regression Constant Adjustment Factor Constar 


201, etc. 101, 939 32/3 
202, ete, 1,157,869 )old 32/3 
1,208, 385 )new 32/3 

221 \ fe 26,678 32/3 
227 31,437 S273 
231 26,722 32/3 
DD 50,568 )old 10/3 
24, 360)new 10/3 


270 no regression - allocated 

272 no regression = allocated 

301 38, 052 10 
326 time series regression 


3a. no regression = allocated 


372 123,820 32/3 
372-3-6 624,995 32/3 
377 62,795 32/3 
386 3,639 10/3 
398-400 108 , 987 )old 10 
161,051 )new 


405-406 no regression = allocated 


Investment 
Road 
Property 34,125,798 32/3 364,008, 
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The Cost to the Canadian Pacific Railway of 
Moving Grain to Export Positions in Western Canada 


Addendum to Memorandum No, 1 on behalf of 
The Governments of Manitoba and Alberta 


General Comments 

1. The governments of Manitoba and Alberta 
are submitting esti ates of the cost to the Canadian 
Pacific Railway of handling Crow's Nest grain. It 
was originally intended to present the statistical 
me thods underlying these estimates in two studies, but 
it has now been decided to add a third study, so that 
adequate emphasis may be given to an important element 
upon which our cost estimates are founded. The study 
added to those described in Memorandum No. 1 will conce 
itself with permissive earnings upon railway investment, 

2, Account No. 202, etc, ~ Track Maintenance 
and Depreciation. 

At pp. 4-7 of Memorandum No. 1 we analyzed 
the CPR regression model which attempts to explain 
expenses in this group. We presented a corrected model 
which revealed that track maintenance cost attributed 
by CPR to track mileage is actually explained in part 
by the terrain which the railway traverses, Memorandum 
No. 1 further indicated that we proposed to adjust a 
variable (miles of track per dollar of investment in 
Tunnels, Bridges and Culverts) in our equation to accor 
with experienced track maintenance requirements in the 
United States, 


Subsequent to submission of Memorandum No. l, 
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Z we reviewed the explanation of Track Maintenanse and 


& 


Depreciation provided by Equation 202A (p. 4, op.cit.) 


and concluded that another specification could “e 


As 


5 devised which would improve upon that equation. 


6 The new model makes use of an explanatory 

7 variable not previously tested in this connection, 

8 namely train-miles, Data for this output unit are 

9 available on a divisional basis (exclusive of terminal 


10 divisions), and when adjusted to reflect the size 


11 related track maintenance and depreciation expense 
12 estimated in Memorandum No. 2, the resi ete equation is: 
13}, 202c Value of Standard Yalue o 
Variables Coefficients Error 
a 1. Constant $1,319,000 $885,100 
- 2. Investment in Tunnels, 
16 Bridges and Culverts 0.05745 » 02312 
17 3. Train Miles 0.3896 » 9698 
18 | shin 
The value of R© with 27 observations was 0,6942, 
: The dependent variable for this equation is 
‘i Acct. 202/266 Track Maintenance and Depreciation minus 
. $742.52 x Miles of Track, 
22 
23 
24 
25 | 
26 
a 
28 
29 
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Now, Dr. Borts, I just want to deal with one 
or two matters and expand this precis, 

With reference to those equations 2024, b 
and ©, I take it from your advancing the model which 
attributes a certain amount of tack gaintenance 
expense to the geographic ature of operations -=- and 
that is what it does, does it not -- that the CPR model 
failed to give, in your opinion, proper effect to. this 
variable item? 

A, I would say what the CPR cies did was 
to impute or allocate some of the effects of geography 
to the other variables which they have. In our opinion, 
therefore, they overstated the proper allocation of 
cost to the output and track bearings. 

o, As I understand the models that you 
have utilized and found satisfactory, you found there 
was very little correlation in western Canada between 
gross ton miles and track maintenance expense, while 


there was a marked degree of variability in eastern 


Canada? 

A, Yes; you are repeating what I have on 
page 3. 

Q. That is the correct interpretation of 
that? 


A, Very little correlation between track 
maintenance and gross ton miles in the west, and much 
more in the east. 


Q. All the equations, I understand, make 
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corrections? 

A. Yes; I should explain what the other 
equations do. In each case where I felt dissatisfied 
with the statistical significance of the equations which 
the CPR presented, or the statistical meaning of the 
equation, I fitted an alternative equation to it. I 
should distinguish clearly between "Significance" and 
"meaning". In ok antstoeatiatin I have a discussion of the 
dissatisfaction which I feel with certain of the CPR 
equations where the so-called T test indicates that 
the numerical values of the co-efficients aa no better 
than well-informed guesses. I have tried in ewe 
cases to substitute an equation which is statistically 
significant. At the same time, with the equation, I 
have tried to substitute allocations to expense account 
to a service unit. In other cases there is the question 
of the statistical meaning of the equation, because I 
have felt and expressed in the memorandum that the 
CPR equation represents not an allocation to a service 
unit but simply a proration among all of the accounts 
of the system, anc I feel proration is something that 
Should be avoided if it is possible to identify an 
account with a service unit, because proration in this 
sense is a concession of despair, that an allocation 
to a service unit is not possible. 

Q. I just want to deal with one or two 
to illustrate this, since we do not want to read the 
complete precis. In the account of shop engine houses, 
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equation --- 

A, The equation which I used for western 
Canada is shown at the bottom of page 8 and that 
allocates that maintenance account to yard and train 
switching miles, 

Q. And also account 253? 

A, Yes, that is the ieerore for the 
maintenance and depreciation on power plant which in 
my relations is for western Canada, again, and is 
allocated to yard and train switching miles. 

2. On page 9 I note in Chany to this 
equation covering accounts 253, 266, you remark this 
is an example of a situation where the CPR attempts to 
use a factor which is variable in the east to explain 
variable costs in the west. 

A, No, it is an example of their use of 
the relation which holds in the east to explain: 
variability in the west -- yes, 

Q. And you have made a correction? 

A, I tried to make a correction for that, 
yes. 

Qe On page 11 you point with referenee to 
accounts 372, 373 and 376 -- you point out two of the 
output variables, namely, passenger car miles and car- 
loads have eoefficients not significantly different 
from zero? 

A. Yes, that is correct. This means that 
the coefficient which the CPR used should be réplaced 
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2 statistical significance to it, 
3 Q: And this business of "statistical 
4, Significance" on warious levels, as I understand your 


a approach to it, and in your taking the 5% level 2s ‘he 


6 proper level, the danger in taking something excepting 
7\- figures above this level would be, in your opinion, 

8 the danger of allocating to grain, in this case, costs 
9| that are not truly variable with grain, 

10 A, Which may not be truly variable with 


11 grain. 


12 Q. On page 18 you have utilized in your 


13 study both gross ton miles and car miles? 
14 A, No. Do you want me to explain briefly 


15 the import of this sectien? 


16 Qs Yes, if you can make it a brief 

17 explanation. 

18 A, In a brief explanation, the railway made 
19 very extensive use of gross ton miles as an independent 
20 variable in its regression equations, and it struck me 
an as a curiosity in view of the fact grain is a heavy 

22 loading traffic why they should use a variable which 

23 would emphasize the weight of grain where there are 

24 economies from loading grain which did not appear in 


25 this formulation which they presented. So, I attempted 
26 to make a calculation in which I substituted car miles 
27 for gross ton miles to see what effect this would have 
28 on the costs whieh would be attributable to grain. The 
29 calculation which I carried out wenike that the 


30 variable costs attributable to grain would be reduced by 
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some $1,300,000. If you substitute car miles for gross 
ton miles and thereby take account of the fact that 
a ton or 100 tons of grain requires fewer cars, in terms 
of average experience, than 100 tons of some other 
commodity which does not get loaded as heavily. This 
is the import of this section, 

I may add, while we made this caleulation of 
a saving of $1,300,000, we did not carry this into our 
constructive estimate of costs, again in the interests 
of conservatism, 

6. Do you know whether it would change the 
other regressions? 

A, Well, I made a check on this by seeking 
what the relationship was between car miles and gross 
ton miles, and it appears it would not change the 


regression. So, this calculation would hold firm, 
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| 
| 2 
2 i i 
; ye ey AY 
| 
| 


PMA Aap 
ates Ratios an aah ve 4 

cuit sab ee ae cn a ma 

om « 


Lie ie 


, * ‘ ’ 
¥ fiat ee 
Tae Cr Dat. & 


, wapetadat ait ‘at antsia ctie00 Jnmnak as 


ia ; / ey 


welt | canoe btucwe gt ‘anda si root HOY ot: ie 


ay | ve la “tatoo siti 


vanesosa ws ead p90 alps: & ebeie it ha he ; 


Ane Pew soLte 189 aint oa oom ; 


b add’ snide don ‘etiow: or occu fers eerie, oan 4 t ie 
ome box bhuew ‘sotvaluotss aiid oe smokenorain 5 a rf ae rae 
| 

t 

{ 


ale 
fi " Taruite . jel Tosh 9 he cy 


rez tS 


ua =r? A 
it) See? aid bs gh an DRA ome 

ty ‘\ yi eon TOK ooL se acetonel A a= ~ of 
7 : re ny eee) ee : Pip mo!) : P ey ie: > Pas F i re bs og ; 
: ae : i : ‘ y }: ; 
| . ji Wee otal | ch 
I : hy 6 * ' 2 4 ’ 
. ‘ 

bs , 


e 


» ts ° ‘ t ¥ ey 4 s 
, A ais ee eee ; rake i 
{ es Sr dad Md A Af ae a tye ™ 
5 ’ fig) ' j yi <i f ’ 
u = y - » i ‘ ri 


<4 1h 


iy 6 ee vi) 
ie é 
L¢ 


iad iit | wi 
| Meee bs ih Dn ee i ra bey or heidi 


: ab 8 
ae 
' oA lan ‘s AA hia oS 
m a 7 


i 
. 
| 
¢ * “a , Ay, , | . 7h why Wiss : 
; Lae ha) i et i: aod alee: rig ets : 


Zt. 


30 


ANGUS, erouia sues & CO. LTD. Borts, dir. ; 19200 
TORONTO, ONTARIO (Mauro ) 


--- On resuming at 2 p.m, 


THE CHAIRMAN: Order, please. 

MR. MAURO: Before Mr. Banks is callea, ay 
learned fdiend Mr, Sinclair asked one or two questions 
this morning. One h, neers yards of these other 
studies conducted by Mr. Wright and Mr. Poole, I 
think Mr. Sinclair's question --- 

THE CHAIRMAN: It can be answered now? 

MR, MAURO: Oh yes. We have some information 
now. 

Qe DY’: Borts, would you place it on the 
record now? | 

se Yes, Mr. Mauro. 

Mr. Sinclair asked me three questions, and 
I would like to put them on the record. One is whether 
-- on page 21 of my memorandum -- whether the average 
cut; sizes for grain loads, all loads, and all loads 
and empties did or did net reflect yard transfers as 
well as cars coming in on incoming trains. The answer 
is that these figures represent cuts only on cars coming 
in on incoming trains, There are no <a coming in on 
what you call your transfers, | 

Now, the next question referred to two studies 
which I quoted in my memorandum one by E.Cc. Poole, and 
one by Wright. 

Q. This is at page number --- 

A, This is -- well, I do not think there 


is any page reference, now. 
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Q. Then, it is on that portion on multiple 
switching? 

A, Yes, on that portion referring to 
multiple car cuts, 

First of all, the question was asked did 
the Poole Scale for hump yards refer to mechanical or 
manual humps and the answer -- I am quoting now from 
the article which we will make available to the 
Commission, and which is available publicly -- the 
article by Poole which Meyer and Stenason used, It is 
&@ paper presented to the Pan-American Congress in 1953. 

Poole refers to a rider hump yard, and I can 
quote from this, Where he is referring to data, Poole 
Says: 

"Appendix tg! shows the observed time actually 

spent distributing 403 cars over a rider hump 

yard", 

That is the answer to your second question, 
Me. Sinclair. 

The answer to your third question -- it was 
how many yards were observed in each of the Wright and 
Poole studies, The answer unequivocally in the case of 
the Wright study is that he did it for one flat yard 
and the answer in the case of the Poole study is that 
we do not know because Poole refers in one place to 
yard and in another to yards, and it is not clear from 
the article, i 
Q. We will make these studies available 


to the Commission's staff? 
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A. Yes, we will. 

MR, MAURO: I think those are the questions, 
Mr. Sinclair, 

Thank you very much, Dr. Borts. 

THE CHAIRMAN: Is that all, Mr. Sinclair? 

MR, SINCLAIR: All the questions I have? By 
no means, Mr. Chairman, but at this time, it tat 

MR, MAURO: Those are questions which Mr. 
Sinclair placed on the record: this morning. 

THE CHAIRMAN: Yes, we realize that. 

Mr. Frawley? 

MR. FRAWLEY: The next witness is Robert L. 


Banks, 
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ROBERT L. BANKS, called 


DIRECT EXAMINATION BY MR. FRAWLEY: 


Q. Mr. Banks, you live in Washington where 
you carry on your profession as a transportation 
consultant? 

ey That is correct, Mr. Frawley. 

Q@. If you will please attend while. I read 
these biographical notes, Mr. Banks, and when I am 
finished you can agree with it, 

Robert L. Banks is a 1939 graduate of Columbia 
College in New York city. He was Fellow in Transportation 
at the Yale University Graduate School during 1939-40, 
from which he received the Certificate in Transportation 
In the fall of 1940, Mr. Banks joined the New! York 
Central System's Passenger Traffic Department, where 
he was assigned to various positions in New York and 
Albany. In early 1942, Mr. Banks enlisted in the Army 
of the United States, from which he was qietiitced fifty | 
months later as a Major of Artillery. Mr. Banks 
rejoined the New York Central in 1946, and participated 
in railroad's sales a service activities, until 1949, 
when he left the railroad and entered the Federal 
government service in Washington, D.C. With the 
government he was employed successively as Chief of the 
Transport Service Section of the Civil Aeronautics 
Board, as an industrial analyst in Transportation with 
Headquarters, United States Air Force, and as an employe 


of the Central Intelligence Agency. 
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ANGUS, STONEHOUSE a co.tto. Banks, dir. 
TORONTO, ONTARIO (Frawley ) 


In 1956, Mr. Banks left the government 
service, and established his own practice as a 
consulting transportation economist. He has, 
subsequently, prepared many analyses and reports related 
to issues in air, rail, water, and highway transportation. 
His firm, R.L. Banks & Associates, is currently engaged 
in advising carriers, shippers, and governmental 
agencies on practical policy solutions to their 
transportation problems, Mr Banks has prepared and 
presented testimony to the Interstate Commerce 
Commission Civil Aeronautics Board and various state 
regulatory bodies in the United States. He holds 
memberships in the American Society of Traffic and 
Transportation, The American Economics Association, 
and The American Association of Railroad Superintendents 
He is also an associate of the Highway Research Board 
of the (U.S. ) National Academy of Science, 

A,. That is correct, Mr. Frawley. 

Q. Mr, Banks, you are asked by the 
governments of Manitoba and Alberta to examine the 
cost studies on moving grain to export positions in 
western Canada which were presented by the railways 
to this Commission. You were asked to do that? 

A, Yes, sir, <. Waa. 

Q. And in the discharge of that commitment 
you prepared a memorandum upon the subject? 

A, Yea, I did. 

Q. And that memorandum you have with you 


now which is described only as "Memorandum No. 2 on 
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pehalf of the governments of Manitoba and Alberta", and 
the caption being "The Cost to the Canadian Pacific 


Railway of moving grain to export positions in western 


Canada", 


.-.- (The following is the full text of the precis 


submitted by the witness). 
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THE COST TO THE CANADIAN PACIFIC RAILWAY 
OF MOVING GRAIN TO EXPORT POSITIONS IN WESTERN CANADA 


Memorandum No. 2 on behalf of the Governments of Manitoba and Alberta 


A. General Comments 

1. By three memoranda, of which this is the second, the governments 
of Manitoba and Alberta are presenting their estimates of the cost to the 
Canadian Pacific Railway of handling Crow's Nest Grain, The previous memo- 
randum described a study which evaluated and corrected certain of the regres- 
sion model presented by the railway, and advanced estimates pertinent to 
the economics of multiple car cuts in classification switching. The study 
here described assesses and evaluates the work units applicable to grain, 
synthesizes these with the regression coefficients of the railway as cor- 
rected, and presents appropriate allocations of variable and constant costs. 
Finally, comparisons are made between the estimated costs of carrying grain 
and the revenues received by the railway from this traffic. The memorandum 
which follows concerns itself with permissive earnings upon railway invest- 
ment. 

2, Dr. Edwards has stated (a) that the grain movement "uniquely 
lends itself to costing" and (b) that the nature and characteristics of 
this traffic "have been utilized effectively to provide a most satisfactory 
identification of costs with the study pabesl, 

It should be clearly understood that the "unique" fitness of the 
grain traffic for cost analysis is relative, Many costs attaching to grain 
can be more readily identified than those of other commodities moving in 


smaller volumes over less clearly defined routes. This cannot, however, be 
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wv Dave 
interpreted to nen that costs incurred by this large and complex movement 
of railway traffic can be quantified with the absolute precision which is 
customary in the physical sciences, 

Since railways are essentially a multi-product industry, characterized 
by the pervading presence of costs incurred in common for various types and 
classes of traffic and services, it is impossible directly to assign many 
categories of such commonly-incurred expenses. Thus the realistic objective 
of railway costing is to establish a reasonable identification between traf- 
fic and costs. Grain lends itself to this objective, but despite the volume 
at which it moves the resulting costs cannot be absolutely identified due to 
the inherent physical nature of railway technology and the multiplicity of 
assignments which a railway is called upon to undertake in discharge of its 
public service obligations. 

The second quotation from Dr. Edwards bears directly upon the study 
described in this memorandum, by which it will be shown that the railway 
has not attained a satisfactory identification of costs with the grain traf- 
fic. 

The intent of Manitoba and Alberta is to advance estimates which re- 
fine those submitted by the railway. To carry out this intention in a 
reasonable way manifestly precluded a complete examination of the railway's 
accounts®; by the same token it did not entail an investigation of each and 
every change made by the railway to meet the questions posed during the 
Manitoba/Alberta study, which would have required a continuing examination 
beyond that sufficient to establish that the railway's own cost analysis 
substantially overstates the costs incurred by the movement of grain to 


export positions during 1958. Our study indicates that if such a continuing 
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examination were to be undertaken, 1t would confirm the fact that the Manitoba/ 
Alberta cost estimates are conservatively constructed. Research which illumi- 
nated additional areas, as to which no adjustments have been made, would very 
likely disclose further overstatements of the costs attributed by the railway 
to grain. These areas of probably overstated cost are further described in 
Part E, below. 

3-e In accoréance with the approach outlined in the preceding section, 
the Manitoba/Alberta cost estimates relate in part to the original railway 
cost estimates, and in part to the revisions introduced by Exhibit 132. Ap- 
propriate comment is provided where, despite revision, the original cost 
estimates have been retained. 

Be Restatement of Revenues 

The railway presentation credits grain traffic moving at statutory 
and related rates to export positions with revenues totaling $35,402,790. 
This exceeds the amount which can be rightfully attributed to such traffic 
by $502,835, 

I am advised that the rates and charges collected by the railway for 
extra service required on grain milled-in-transit are not set by statute, 
and as a consequence are improperly included in a study designed to compare 
revenues with costs of grain traffic moving at rates so fixed. Accordingly, 
the 1958 revenue credited to the study traffic by Manitoba/Alberta has been 
diminished by the amounts collected pursuant to such rates and charges, 
namely $456,000. 

In Exhibit 132, an amount of $48,024, described as "local demurrage 
on grain products," was also credited by the railway to the statutory grain 


traffic. Insofar as can be determined, only $1,188 of this total acczaed 
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sort Spas 
at grain origin stations, the balance being further revenue generated by mill- 
ing-in-transit service, and thus excluded from our study by its terms, 
The CPR 1958 revenues creditable to grain and grain products moving at 
statutory and related rates to export positions in Western Canada are there- 


fore appropriately restated as follows: 


Revenues per CPR $35,402,790 


Local Demurrage $48,024 
Grain Origin Demurrage 1,188 
46,836 
Milling-in-transit 456,000 502,836 
Revenues per Manitoba/Alberta $34,899,954 


C. Variable Cost Factors 

le Milling-in-Transit 

Consistent with the revenue exclusion described and evaluated in Part 
B, the switching time associable with milling-in-transit service was identi- 
fied and removed from the totals upon which our cost estimates are founded. 
The switch engine miles attributable to inbourid movements of grain to mills, 
and outbound movements of grain products at all milling points totaled 
123,893. When adjusted to include a pro-rated share of the WETee Sebeornes 
for non-revenue freight, this switch engine mileage was associated with 
$634,918 of cost as computed by CPR, or $538,337 as computed by Manitoba/ 
Alberta, 
2. Road Maintenance Expense 

Regression model 202C described in Manitoba/Alberta Memorandum No. 1 
yields estimates of Track Maintenance and Depreciation expense associated 


with terrain and road-haul transportation. This model does not explain 
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ade Shine 
size - related road maintenance and depreciation expense since statistical 
analysis of these costs, by both the CPR and Manitoba/Alberta, produced track- 
mile costs at variance with actual engineering experience as to irreducible 
or constant track maintenance expense disclosed by extensive investigation 
of branch line data in the United States. 

Accordingly, our estimate of road maintenance is a composite.of.re- 
gression analysis, as specified by model 202C, and engineering information, 
as described below. 

The size-related cost, which was deducted on a divisional basis from 
the observations analyzed by regression methods,: reflects a magnitude accept- 
able on an engineering basis, using data publicly available from the Dominion 
Bureau of Statistics, as well as information supplied by the CPR Engineer 
of Track, This cost is our estimate of irreducible road maintenance and 
depreciation expense. It includes provision for tie replacement, bridge and 
building labor and material, fences, snowsheds and signs maintenance and 
depreciation, weed control and superintendence, plus an allowance for con- 
tingencies. It excludes costs of rail replacement which, at minimal main- 
tenance standards under the most favorable conditions, is governed by action 
of the elements rather than by any necessity fixed by the requirements of 
‘traffic. In this respect ties differ materially from rail, since the effect 
of weather upon the former is substantial, but upon the latter is so much 
less severe that no basis exists for measuring the full life of little used 
rail material - even when this was installed in the Nineteenth Century. In 
other words, engineering experience has not, to our knowledge, assessed the 
serviceable life of steel rail on a branch line maintained in the absence of 
traffic. Thus rail replacement is irrelevant to any estimate of irreducible 


maintenance expense, 
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We conclude, on these bases, that a reasonable estimate of irreducible 
size-related track maintenance and depreciation costs, at 1958 price levels, 
is $947.46, of which $742.52 is the basic unit cost of road maintenance and 
depreciation per mile of track. The CPR, by contrast, has comparable esti- 
mates of $1,379.78 and $1,136.81, results apparently obtained by attribution 
to size of costs actually generated by output or geography. 

Through waieatesnd in this manner of our road maintenance and deprecia- 
tion cost estimates to reflect engineering experience, we have increased the 
variable portion of these costs, i.e., those attributed to the "substantially 
related" lines, by $938,292 in excess of the expense derived from reliance 
upon regression model 202A. Despite this substantial cost increment induced 
by departure from statistically significant results, we believe this adjust- 
ment is warranted by the essential requirement that an approach to improved 
accuracy can be attained only if all elements of variable cost attaching to 
grain are fully identified. A measure of the difference between full cost 
identification and excessive cost attribution is provided by the $1,346,625 
difference between our estimate of substantially related road maintenance and 
depreciation and that computed by the CPR. 

Although model 202C does not explain by regression analysis the 
variable portion of road maintenance cost incurred by switching service, 
this can nevertheless be isolated by reference to available data. The 27 
divisions analyzed by that model exclude the four terminal divisions at 
Montreal, Winnipeg, Toronto and Fort William. For these divisions, Manitoba 
and Alberta have constructed an equation, using the previously discussed 
size-related expense, to explain the unit variable cost of road maintenance 


expense attaching to switching service, as follows: 
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res 
Road M&D = $742.52 x Track Miles + Bata ei al 


| 13,119,886 Yd. Swg. Miles 
X Terminal division Yard Switching Miles 

The expense explained by this equation was adjusted to normalize the 
depreciation charged against (a) Roadway Machinery and (b) Public Improvements, 
on the Winnipeg Terminal Division, as to which significant distortions are 
revealed by comparison of 1958 reported expense with (i) other divisions and 
(ii) other years on the same division. The unit variable cost of road main- 
tenance and depreciation per switching mile derived in this manner was de- 
ducted from the constant portion of model 2020, and charged to the handling of 
grain in proportion to the output units appropriately attributable to that 
traffic. 

The basic principle involved in reconciling regression results with 
engineering information is not novel. It has been previously used elsewhere 
and described as follows: 

Essentially, this procedure involves allocating or identifying 

the deficiency or excess in the regression estimate ... with 

existing or hypothesized independent variables on the basis 

of outside information about the system or cost structure being 

analyzed. 
3. Car-Day Count 

The repair, depreciation and earnings expense incurred by freight cars 
in grain service is an extremely important part of total study traffic cost. 
By the original railway estimate, these costs, and those derived from or 
associated with them, amounted to $15,190,283; as revised by Exhibit 132, 
these totaled $14,638,846. 

Two output units are determinative of these costs: car-miles and car- 


days. In its original cost estimate, the CPR determined study traffic car- 


miles to be 213,831,793; this estimate remains unaltered. Car-days, however, 
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originally estimated by Exhibit 64 at 3,385,910, are given as 5,274,358 in 
Revised Exhibit 64, an increase of 55.8 percent. 

This major modification in a fundamental measure of output illustrates 
the arbitrary statistical mechanics necessarily involved in the derivation 
of car-days devoted to hauling a commodity, such as grain, which is carried 
in cars interchangeably devoted to the service of other traffic. 

The CPR working papers underlying original Exhibit 64 showed that two 
quite different and inconsistent methods have been used by the railway to 
compute car-days. One method was used for the CPR System as a whole, and 
another for grain. It was necessary to develop a system total with which to 
compare grain so that a portion of repair and depreciation expense, and of 
earnings expense, recorded only on a system-wide basis, could be apportioned 
to grain. Our analysis determined that if the car-day method used for grain 
was applied to the system, it would more than double system car-days. If the 
system method were to be applied to grain, it would reduce grain car-days 
by more than half. In either case the result was the same; a discrepancy 
exceeding 100 percent in the number of car-days assigned to grain. This 
discrepancy becomes apparent by inspection of the following table, which 
excludes adjustments due to non-revenue freight. 


Active Car-Days 
By CPR Original Method 


Item Source Method Result 
Grain Car-Days Exhibit 64 3700 Car Sample 3,257,123 
2) System Car-Days CPR Workpapers Rail Form "A" 14,828,817 
(3) Ratio: Grain to System (1) 4 (2) 221965 
4) Grain Car-Days Computed Rail Form "A" 1,470,604 
5) Ratio: Grain to System (4) + (2) 09917 
6) System Car-Days 1) + (5) 32,843,834 
B Ratio: Grain to Grain a + "3 04515 
8) Ratio: System to System 2) + (6) 04515 
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Lines (1) and (2) are the data originally used by CPR. Line (4) is 
the number of active car-days attributable to grain using the method employed 
for derivation of system active car-days, and Line (6) is the number of 
system active car-days derived by use of the method employed for grain, 

In assessing the preceding table, and our conclusion that it suggests 
an appropriate decrease in the number of car-days charged to grain, it is im- 
portant to stress -that the data shown are described as active car-days, de- 
fined as "all the time the cars were under load plus the time of the related 
prior empty movement. All storage and repair times have been excluded from 
active car adver eitt This definition accords with that formulated by the Cost 
Finding Section of the Interstate Commerce Commission, which is as follows; 

The active car-days represent the time which can be 

specifically charged to a given revenue movement. It in- 

cludes the switching time and the running time for the 

loaded movement plus the switching time and running time 

consumed in empty movements attributable to such loaded 

movement. It also includes, of course, time spent in 

loading and unloading the car. It does not include the 

non-active car-days, i.e., time consumed in car-days not 

directly traceable to a given revenue movement such as 

holding cars in yards for potential loading, seasonal 

storage of cars or time in repair shops (bad order). 

None of this time can be charged to any given movement. 

However, by dividing the total time-portion of the 

freight-train car expenses by the active car-days, the 

expenses chargeable to the non-active car-days are auto-~ 

matically distributed as an overhead coste? 

The foregoing text has shaped the understanding of active car-days 
and car-day development which is generally employed in rail cost analysis 
in the United States, by regulatory bodies, shippers and carriers, Thus 
the CPR in the first instance, chose to adhere to a well-known service or 


output unit ~ the active car-day - in its development of study traffic cost 


estimates. 
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By its revised estimates submitted with Exhibit 132, however , the rail- 
way elected to depart from established practice and to employ a freight car 
time measurement unit which in its workpapers is designeted as a "calendar 
car-day." In explanation of this, we have been told only "that because of 
the way grain was handled, this cost should be broken down to cover costs 
variable with inspections, car days or car miles. This was done by excluding 
inspection costs amounting to 16% of total repair costs, and developing car 
days through a special sample of Canadian Pacific cars to determine the idle 
ratio."© Due to its departure from accepted concepts and established practice 
as to car-days, we believe that the burden of proof is on the CPR to justify 
its untested car-day calculation method, which it has not done in the data 
furnished us, 

vrom the single page of explanatory data made available to us, it 
appears that the key element in the computation of calendar car-days charged 
to grain by the revised CPR estimate is the development of an idle ratio, i.e., 
a method by which freight car time not directly traceable to grain can none- 
theless be attributed to it. This idle ratio amounts to 58.14 percent, As 
a result, by the new CPR method freight cars in grain service are apportioned 
in excess of one-half a day of time unrelated to that service for each 2} 
hour period directly traceable to it. 

The idle ratio is derived and applied as follows, excluding on company 
service adjustment: 


Calendar Car-Days 


Per Sample Adjusted 
/ 
1. Off-Line 76 041 84,90" 
2. CPR Active LineLe aie 
3. CPR Idle 111.47 102.9 
Idle Ratio = ae = 58.14 percent 
Active car days study traffic 3,208, 386 
Active car days plus idle ratio 5,073, 742 


a/ Increment for off-line portion of "non-productive days" 
_ B/ Reduction corresponding to a/ 
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Pee © be 

In our opinion, this method has several weaknesses which suggest that 
it, like its predecessor, may overstate car-days chargeable to grain. These 
weaknesses are: 

a) The separation of CPR from off-line car days can induce distor- 
tions. Ignoring for the moment infirmities apparent in the numbers them- 
selves, such separation has no equivalent in the freight car depreciation 
and earnings accounts of the company nor in the underlying unit cost com- 
putations computed for this study. It also conceals the probability that 
most CPR off-line car-days are accumulated by box-cars used interchangeably 
Bay ret and other traffic. Such interchangeability means that grain box- 
cars when in off-line service, for grain or other commodities, are contri- 
buting, by per diem earnings, to the revenues of the company. By contrast , 
one must infer from the method described above that study traffic box-cars, 
when not devoted to the movement of grain at statutory rates, are neces- 
sarily idle. This obviously is not so. 

b) The divorcement of off from on-line car-days, and the apportion- 
ment by CPR of idle time entirely to on-line active days, ignores the fact 
that on-line idle time arises from off-line as well as on-line operating 
requirements and traffic opportunities. Consequently, the derivation and 
application of an idle ratio based solely upon on-line time is erroneous. 
Assuming, without conceding, the validity of the revised CPR method in all 
other respects, a closer approximation to the governing factual situation 
would be attained, in our judgment, by distribution of on-line idle time 
among total active car-days. Were this to be done, the idle ratio would 


decrease from 58.14 to 39.30 percent, as follows: 
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es 
Per CPR 102.98 = 58.14 
fie 
= 39.30 


Restated 102.98 
202.02 
c) The sample from which the data are computed has been 
described only as "determined from a sample of freight cars traced for 
a@ one year period." If this means a CPR freight car sample, rather 
than a box car or grain box car sample it must necessarily include 
specialized equipment devoted to the movement of commodities with traffic 
seasonality quite different from that of grain, such as ores and forest 
products. Such equipment would have idle characteristics markedly at 
variance with the boxcars in grain service, which can more readily be 
shifted to other assignments when not required for grain. Thus a system 
idle ratio, properly derived, must give substantial weight to the car 
service requirements of commodities with little or no similarity to the 
study traffic. By the CPR's revised method, however, the arbitrary 
separation between on and off-line car days imputes to grain the idle time 
characteristics of other than boxcar equipment, but withholds from grain 
boxcars the more favorable car-day count which would result if their 
active car-days in off-line service were to be considered. 
d) An apparent increase in off-line time to provide for cars out 
of service, but lack of a corresponding on-line adjustment. 
e) The ratio of idle to active car-days in the small sample as 
to which we have records of movement in revenue grain service, equalled only 


5.5 percent. 
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f) A check of the small sample availab].e to us indicates that 
clerical error failed to exclude all days properly designated as "idle" 
from the computation of active grain car-days. Accordingly, the 
3,208,386 basic count of grain car-days may be correspondingly inflated 


by the inclusion of some idle days. 


For these reasons we believe that the "calendar" car-day method 
used by the railway in its revised exhibits may yield results similar to 
the original method it superseded; it may overstate the number of car-days 
charged to statutory grain traffic. A more complete appraisal would 
require elaborate investigations of grain box-car idle patterns, non- 
productive time, and off-line characteristics. 

It must be reiterated that all known methods of car-day counting 
require resort to statistical mechanics. None can measure direct or 
apportioned car-days with complete accuracy. All known methods require 
compromise with an unwieldy group of data, a compromise which entails some 
arbitrariness. In the absence of fuller information, Manitoba/Alberta 
chose to retain the count arrived at by the most generally accepted method. 
Therefore our analysis is based upon the original car cost pattern presented 


by the CPR. 
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4,Freight Car Repairs 
By Exhibit 132, the CPR made fundamental changes in the method by 
which it estimated freight car costs attaching to grain. Originally, all 
expense in Account 314, less special maintenance costs incurred by refrigera- 
tor cars, was apportioned between car-miles and car-days on a 7:3 ratio. 
This follows I. C. C. costing methods. 
In its subsequent revisions, however, the railway apportioned all 


freight car costs (less special refrigerator expense) on three bases: 


Inspection Expense 16.0% 
Car-Mile Expense 58.8% 
Car-Day Expense 25.2% 


The car-day count has been previously described, as has the CPR's explanation 
of its exclusion from the car-mile and car-day apportionment of the 16 percent 
of total repair costs attributed to inspection time. Additionally, the 


railway has said: 


The unit cost for the car-miles portion of 

repair and depreciation expenses was dev- 

eloped on the basis of car miles of CPR cars 

both on line and off line, to reflect the fact 

that the study traffic is not handled in 

foreign cars. As 3, result no adjustment on 

inter-line per diem charges is appropriate... 

We find this basis for the development of freight car repair and 
other costs open to question, for the fciloiving weasons: 
a) The 16 percent of total freight car repair expense 

designated as inspection costs is apparently based upon a special study made 


by the U. S. reil carriers in I. C. C. Docket 31353, C.B. & Q., et ale 


vs. No. ¥. S. & W., et al., as cited in Footnote 2, Schedule A, Sheet 1 of 
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~ 15 « 
Rail Form "A". The 16 percent figure can hardly lead to accuracy in cost 
estimation for the study traffic because it 
(i) includes inspection costs of privately 
owned cars, for which no adjustment has been 
made by CPR; 

(ii) is aU.S. average figure, hence unrepresenta- 
tive of Canadian operations in which far 
fewer interchanges occur; and 

(iii) is based upon data originally collected in the 
year 19h7. 

b) We know of no method by which car-miles of CPR cars in 
off-line service can be accurately determined without the imposition by CPR 
of an extensive burden on other carriers. We therefore believe that unit 
costs based on CPR freight car-miles "everywhere" are inherently inaccurate. 

(This, incidentally, is another reason why "active" car-days are to be 
preferred to "calendar" car-days. With the former it is unnecessary to rely 
upon or to compute such data as off-line agentes 

c) Since the car-day count determines a portion of unit 
repair costs, and since the CPR's revised car-day count is open to question, 
it follows that unit repair expense must likewise be open to question. 

ad) We find erroneous the denial of credit to study traffic 
ears for freight car hire accrued by such cars in off-line service. It is 
true that the study traffic was not handled in foreigm cars during 1958. 

But it is equally true that CPR grain boxcars do move over foreign lines, and 
that in such service they contribute what may be a major share of the 


$14,859,188 in revenue earned by the railway in this manner during 1958. 
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Bi ce 

As a consequence of the previously described car count method, the 
study traffic would be denied by CPR the beneficial results in time of 
using grain box cars for other purposes when not required for the movement 
of grain. As a consequence of the per diem exclusion, the study traffic is 
denied the beneficial results in money which accrue from the use of grain 
boxcars for other purposes when not required for the movement of grain. 
In short, Manitoba/Alberta find that, by CPR's revised costing methods, 
statutory grain is being asked to bear a disproportionate share of total 
freight car costs, while simultaneously denied an appropriate share of total 
freight car earnings. Accordingly, we believe that it is pare to dis- 
allow to grain, as the railway has done, its proportionate share of CPR's 
net freight car hire credit, when grain cars are used interchangeably for 
other movements. 

The foregving considerations impel us to conclude that the 
original method by which CPR calculated its freight car repair costs, 
adjusted to eliminate excessive service units, will yield a more accurate 
determination of actual expense. 
pe Freight Can Dovresketiou 

As an element of Maintenance of Fquipment Expense, freight car 
depreciation is treated by CPR as having 100 percent long term variability 
with traffic. 9 Dr. Edwards has held that "the number of cars required 
over any period of time is closely geared to the volume of business 
handled.” 19 this implies that as traffic increases more cars are needed. 
however, if the miles per car are increased in response to increasing 
traffic, this in itself may obviate the need for mcre cars, and thus negate 
the theory thst car ownership, and hence depreciation, is variable with 
traffic. In response to our inquiry as to the support for Dr. Edwards' 


assumption, we were advised only that: 
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Treatment of 100% variability is based upon a 
great many considerations including some mathematical 
analysis, the way in which repairs are carried out, 
the treatment of time as reflected in the cost study, 
and other factors.11 

As far as could be determined, the mathematical analysis did not 
encompass the variability of freight car depreciation, and we do not under- 
stand the peeinder of this statement. 

Accordingly, we have conducted our own analysis of freight car 
depreciation, the results of which are illustrated by Charts I and II. 

Chart I correlates treffic with intensity of use; Chart II correlates traffic 
with owned car supply. Both charts show the experience of the CPR over the 
35 year period 1924-58, which is proximate to the life of an average freight 
car. In both charts also, traffic volume is measured in terms of millions 
of loaded freight car-miles. In Chart I this freight car traffic index is 
related, by means of observations for each individual year, to intensity of 
use as measured in thousands of loaded car-miles per car owned. The result- 
ing pattern and trend indicate that the loaded car-miles per car are highly 
variable with changes in traffic volume. Jf this is true, how can car owner- 
ship be related to changes in traffic volume? 

In Chart II, the freight car traffic index is related in a like 
manner to the owned car supply as measured in thousands of calendar freight 
car days. The number of calendar car days is of course, determined by the 
size of the CPR freight car fleet as this varied from year to year over the 
period measured. Unlike the use pattern, however, the car-day or ownership 
pattern of the CPR freight car fleet does not appear to be directly or 


positively related to traffic volume fluctuations. In fact, Chart II 
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demonstrates how poor a correlation exists between car ownership and traffic 
volume, It would appear to contradict Dr. Edwardst statement as to a "close, 
gearing" between car requirements and volume of business handled. 

This analysis shows that the long-term traffic growth experienced 
by the CPR over a 35 year period was unaccompanied by a rise in freight 
car ownership. On the contrary, when the period is viewed as a whole, it 
must be concluded that a substantial increase in annual traffic volumes 
was experienced during a period when the long-term trend was to shrinkage 
of the fleet - to a decrease in freight car ownership. Increased traffic 
volumes were not accommodated by larger numbers of cars, but rather by 
more intensive use of the individual equipment units. With a 14 percent 
decrease in car ownership in 1958, as compared with the latter years of the 
tweuties , the CPR nevertheless handled a 37 percent increase in traffic (load- 
ed freight car-miles). This reflects the obvious fact that a railroad must 
maintain a car fleet sufficient to accomodate its anticipated long term 
needs, and that all temporarily unused cars cannot.be scrapped with each 
short-run dip in traffic. Can a hotel tear down its two top floors when 
business is poor? 

We believe that this analysis confirms that the car-mile portion 
of depreciation, which reflects intensity of use, does indeed vary at or 
near 100 percent with traffic. It also demonstrates, at least insofar as CPR 
is concerned, that the car-day portion of depreciation, which is a reflection 
of car ownership requirements, is not characterized by direct or positive 
variability with traffic. Expenses which lack this character must, in the 
present state of railway cost-ascertainment, be treated as constant costs, 


which has been done in the develovment of our cost estimates. 
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6. Tine Haul Common Costs 

A major problem in railroad cost finding relates to the sub- 
stantial fraction of total cost which, under most conditions, cannot be 
directly assigned to a particular service or traffic. These common costs 
stem from the multiproduct nature of the railroad industry, with several 
services and kinds of traffic typically using the same facilities and/or 
generating the same units of production. Common costs, such as costs incurr- 
ed in common by freight and passenger service must be distinguished from 
costs which can be directly and immediately traced and assigned to a 
particular transportation job. The expenses of passenger and freight trains 
themselves: are, however, not common, but generally considered to be directly 
assignable. That is, with minor exceptions, it is possible in almost every 
case immediately to determine whether a train is freight or passenger and 
thus appropriately to assign train-related expenses, such as crew wages or 
fuel, to freight or passenger service. 

A point often overlooked is that expenses which may be directly 
assignable for one purpose, say the determination of freight service costs, 
become a common cost when the analysis is directed at another goal. Thus 
crew wages and fuel which are directly assignable to freight service are 
often incurred in common by several types of traffic, all of which are 
freight, and such expense must therefore be allocated between the several 
types of freight traffic when the goal of cost ascertainment is to determine 
the expense attaching to an individual commodity. 

In the case of statutory grain traffic, the expense of grain door 
installation is an example of directly assignable cost, and the expense 


attached to freight train operation in which grain is carried together with 
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3 BO. & 
other traffic is a common cost, which must be allocated between grain and 
other commodities carried in such trains. In describing cost allocation 
generally an eminent American economist has found that: 
It also offers great opportunities for the 
development of arbitrary and fictional notions 
of cost, through the necessity of apportioning 
items somehow, even if there is no satisfactory 
scientific basis on which to do it. l2 

The method by which the CPR has attributed to grain its share of 
line-haul common cost is succinctly described at p. 2480, Vol. 18, of the 
transcript. The key to this method is: 

Constructive train miles used to handle the 
study traffic were developed based on the 
average weight of trains on which the study 
traffic moved weighted by the proportion of 
the study traffic to total traffic on each 
train-run. (Emphasis supplied.) 

Manitoba/Alberta ask: is it reasonable to use average weight 
trains for costing purposes, when large segments of the grain movement are 
deliberately run as "filler" for time freights? It is already of record 
that a part of the grain movement is actually handled in solid grain trains,’ 
and it is the position of Manitoba/Alberta that for the computation of grain 
movement costs such trains represent a more reasonable point of departure than 
cost computation based on average weight trains. We believe this follows from 
the fact that average weight trains reflect a tonnage reduction for manifest 
freights to permit them to achieve schedules and speeds required to service 
other traffic, but not required for the movement of grain, which can as well 
be serviced in so-called "drag” or full-tonnage freight trains. The influence 
of such manifest freight tonnage reductions upon a composite train-weight 
figure leads to higher unit costs, Consequently, if line~haul common costs 


are computed on the basis of average weight trains, the resultant higher unit 
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we 
costs impute expense to the grain movement which actually arises from the 
service requirements of other enterprises of freight traffic. 

We are not proposing that the railway policy of using grain as fill-out 
for manifest trains be changed. By this practice the unit costs of such trains 
are reduced, and there is no offsetting disadvantage to the grain movement. 
But Manitoba/AlLberta do suggest that a cost calculation reflecting this 
operating practice is an erroneous approach to the present study, inasmuch as 
mechanical computations of actual sverage operating costs ignore the fact that 
this aspect of operating policy is primarily designed for He ee convenience 
and the convenience of other kinds of traffic, and does not reflect the in- 
herent operating requirements - and inherent costs - of the grain movement. 

To determine that portion of line haul common costs which is en 
inherent cost of the grain movement, Manitoba/Alberta have computed con- 
structive train-miles on the assumption that grain is handled in solid trains, 
as its volume generally justifies, over the eleven main line sub-divisions, 
Alyth to Vancouver and Moose Jaw to Fort William. on each sub-division a typical 
train motive power assignment of 1500-1800 horsepower units was determined 
from a sample of operating data provided by CPR. Its Assistant to the 
President confirmed that trains with such power did in fact operate during 
1958 "probably at least once daily" on the subject sub-divisions. The same 
CPR sample was also used to determine, by sub-division, the ratio between 
"A" and net rated trailing tonnage, and such ratio was applied both to the 
largest actually experienced train weights of which we had record, and to the 
maximum tonnage rating over the ruling grades of the respective sub-divisions, 
as set out in the railway's Tonnage Rating Manual. The lesser, or more 


conservative, of the trailing tonnages computed in this manner was the 
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weight of train assumed for our determination of constructive train-miles. 
In its investigation of this subject, we hope the Commission will determine 
whether and to what extent the CPR has increased its average train 
weights since 1958. 
7. ‘Train Other Expenses - Account 02 

A portion of expense in this account directly assignable to the 
movement of grain-is grain door installation and repair cost. In its 
development of such cost, the CPR used an average of the annual expense 
incurred during the three year period 1956-57-58. Our study disclosed 
that grain door expense so closely reflected traffic volume in each year 
that the use of a 3-year average is unlikely to yield a better estimate of 


such expense. This conclusion was reached from the following data: 


Waybills at % of Grain Door % of 
Year Statutory Rates 3 yrs. Expense -CPR 3 Yrs. 
1958 2400 29.6 $ 761,808 30.1 
Tee e572 oe ios ge ate 
aD Sieg 30. 1,000 ,347 39.0 
Totals 8101 100.0 $2,526,735 100.0 


Source: Board of Transport Commissioners for Canada, "Waybill Analysis 
Carload All-Rail Traffic, 1958"; C.P.R. 

I therefore used 1958 actual grain door expense. 

The great variety of services and supplies represented by the 
remaining charges in Account 402 requires an apportionment to grain which was 
originally accomplished by CPR on a system average unit cost basis. In the 
restatement embodied in Exhibit 132, however, the railway adopted a 
different method "to reflect the heavy proportion of traffic which is grain 
in Western Region, and the lower proportion of passenger to total in the 
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Data furnished by CPR indicated that fundamental to its new method 
was @ separation of Prairie and Pacific Region costs from system totals, 
Western unit costs were now apportioned to grain instead of the system 
averages formerly used. Although this method would appear to commend itself, 
as used by the railway it produces several flaws which, lacking further 
explanation, make it unreasonable for Manitoba/Alberta's study. These flaws 
include: 

(a) 76 percent of the freight portion of "Other Train Expense" 
(total charges to Account 402 less solely related passenger expense) grain 
doors and lubrication costs) is charged against the West, although that area 
was serviced by only 56 percent of the 1958 system freight train-miles; 

(>) An adjustment between original and revised methods of allocat- 
ing the $5,768,045 portion of the Account designated as "Cther Train Expense." 
As originally developed, $992,154 of this was directly assigned to passenger 
service, and only the remainder to all train service. As revised, the 
$5.8 million total was prorated on a train-mile basis to both freight and 
passenger services, thereby effectively increasing the share charged to 
freight (and thus to grain); 

(c) The unit cost of "Other Train Expense"as thus computed by CPR 
was 17.8 cents per 1958 freight train-mile in the West, but only 8.1 cents 
in the East; and 

(d) Heating, icing and refrigerating costs of freight carriage in 
the West - none of which is incurred on behalf of grain - have not been 


deducted from the Regional expense totals prior to an apportionment to grain. 
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As a conseqnence of the combined effect of these factors, the re- 
statement of Train Other Expenses in Exhibit 132 appears to create a cost 
disparity between East and West operations which seems unjustified by any 
facts known to Manitoba/Alberta. We have therefore adopted for our cost 
study the system average method of expense apportionment originally used by 
CPR for the computation of unit costs in Account 402, except for the grain 
door adjustment noted above. 

8. Loss and Damage. 

CPR originally used 1958 grain loss and damage claims as a point 
of departure for its calculation of such costs. However, in Exhibit 132, 
"to make consistent with other parts of study", the average of claim payments 
experienced during the three-year period 1956-57-58 was substituted for the 
previous data. This had the incidental effect of increasing such costs, 
although prior to such adjustment they were already at a level sun 50 


percent above that experienced by the CIR, as follows: 


_1956 CPR CNR 
Claims Payments $239 ,553 $131,610 
Carloads 155,180 126,704 
L and D/Carload $1.54 $1.04 


Due to this discrepancy, which remains unexplained despite 
specific inquiry, and due also to the fact that Manitoba/Alberta have used 
1958 costs wherever this could reasonably be done, our study incorporates 
the original loss and damage cost advanced by the railway, rather than the 


restatement thereof which appears in Exhibit 132. 
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9. Yard Switching. 

The large amount of switch engine time devoted to the service of 
grain traffic is an important factor in the latter's cost structure. In 
its attempt to measure such time, the CPR made field time studies of switch- 
ing operations at certain Western Region yards. The data gathered by the 
railway from these studies was segregated into four categories, viz: 

1. Switching associated with milling-in-transit. 
2. Switching at origin stations. 

3. Switching at intermediate yards. 

4, Switching at terminating yards. 

Switching associated with milling-in-transit has been discussed 
above. For their cost study Manitoba/Alberta have used the switching time 
computed by CPR for the handling of grain at country elevators and other 
origin points, but we believe this to be exaggerated for reasons we shall 
describe later. ‘The following discussion is limited to our findings concern- 
ing switching at intermediate and terminating yards, which experience the 
greatest share of the switching time attributed to export grain. 

From what we know of the workpapers developed at the intermediate 
and terminal yards, we think it likely that the railway has overstated 
the costs incurred by grain switching because 

(1) CPR has failed to deal with the significant factor in switching 
costs, namely, the tendency of averages to conceal the work 
which is actually done. Not only has the CPR developed average 
costs at some yards, but it has combined switching averages 
in a way which uses averages of averages to arrive at further 
averages, Regrettably, since we had only CPR data available, 
we have had to do the same, but we have endeavored to recognize 
the weakness of averaging in assessing switching operations. 

We have dealt with this procedure in Memorandum No. 1, where 
we have tried to make a point that every switchman knows; 


that big cuts make faster switching. 


(2) CPR apparently charges grain with certain elements of switching 
service which were not in fact performed for such traffic; and 


(3) CPR erroneously computes and applies an adjustment for winter 
operation. 
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To try to correct the second deficiency mentioned, Manitoba/Alberta com- 
puted from the basic data for certain yards, a switch ehgine time for loaded and 
empty through grain cars;as far asthose yards are concerned we have develop- 
ed new grain switching costs as described below. We have also tried to 
adjust properly for the third deficiency. 

Our initial step in the endeavor to try to find reasonable switching 
costs for export grain relates to the development of accurate switch 
engine time requirements for the service of through cars at those main 
line yards where no tonnage adjustment is normally required for through 
freight trains, i.e., at Kenora and for eastward train movements at 
Ignace and Field. In these yards the CPR study has assumed tnat all through 
grain cars are "classified." This is another instance where averaging is 
used to distort grain costs, since a large number of grain cars requiring 
virtually no switching are averaged with relatively few grain and other 
cars requiring a great deal more. In our view this is inaccurate because 
classification is authoritatively defined as "train make-up and preak-up",?? 
and this obviously is not required for pre-blocked traffic on trains which 
have left a sub-division and are about to proceed on another with an equal 
or greater tonnage rating. 

It is our position that the only switching service performed for 
through grain cars moving in the indicated directions at Kenora, Ignace 
and Field relates to repair and shop track work, and a single component 
of classification, namely, caboose changes. By way of illustration, we 
believe that no switching other than that described is required at Kenora 
for loaded grain cars passing through in a single "Fort William" cut, nor 
will any be required for through empties moving westward in a solid block, 
and we are inclined to think that it is not the usual practice to bleed 


the air on such cuts when passing through points like Kenora. 
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When computed in accordance with our analysis, the actual switch 
engine time per through grain car, at the yards and in the directions in- 
dicated, is 0.4397 minutes, by contrast with the 1.1 and 0.8 minutes per 
loaded and empty car respectively, which is attributed to grain by the CPR. 

To assure a conservative computation, Manitoba/Alberta have increased 
the actual switching time associated with theithandling of grain cars at 
these yards by a factor of 10 percent to provide for contingencies. 

Our second step in endeavoring to reach reasonable grain switching 
costs concerns the computation of switch engine time for application to 
cars passing through main line yards in which, unlike Kenora, a tonnage 
adjustment is required as main line freights leave one sub-division and 


enter another. This occurs as follows: 


Yard Direction of Grain Movement 
Broadview Loaded and Empty 
KamLoops do 
North Bend do 
Revelstoke do 
Field - Loaded 
Ignace Empty 


Using CPR data as to the number of grain cars passing through these 
yards during the study period, we have applied as appropriate, the switch- 
ing time per car developed for Kenora, and for the same reasons. However, 
Since a tonnage adjustment is here also necessary, we added, at the above 
locations, a factor for work of this type, which increased the time per 
through car to 1.0594 minutes actual, and 1.17 minutes including an allow- 
ance for contingencies. 

Correction of the third apparent defect in tne CPR yard studies 


relates to the weight attached by CPR in Exhibit 132 to switching under 
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cs Os ue 
winter conditions. The CPR method of adjusting for the unquestionably 
higher costs of winter yard operations rests upon the assumption that grain 
traffic flows at even volumes throughout the year. The fact is, however, 
that only 2) percent of the grain cars unloaded at the export positions were 
handled during the four winter months of December, January, February and 
March 1958. If this seasonal slack is taken into account, the so-called 
"winter adjustment'is reduced from 5.1 percent to 3.7 percent (15.3 percent 
x 24,35 percent). 
10. ‘Traffic, General and Miscellaneous Expenses 

In my judgment the attempt made by the CPR to measure the maintenance and 
transportation expense and permissive earnings incurred by the movement of 
export grain was not pursued with equal vigor in the area of its Traffic, 
General and Miscellaneous expense, As to these cost elements, the railway 
was content to apportion expense to the study traffic in the ratio which it 
established between the freight portion thereof and the remainder of total 
operating expenses, including system constant, but exclusive of passenger 
variable costs. 

Manitoba/Alberta appreciate the problem faced by CPR in the apportion- 
ment of these indirect expenses. We believe that any method evolved for 
the purpose must in the present state of rail cost analysis, be rather 
more than less arbitrary. At the same time we believe that we have develop- 
ed a method of apportioning these expenses which approaches more closely 
to the facts of the matter than that which has been used by the railway. 

To this end, our analysis embodies several departures from the CPR 


method yielding results such as are shown in Exhibit 68 (Revised). We have 
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- 29 - 
adjusted the CPR's passenger/freight separations in certain accounts, and 
have developed and/or applied methods other than that used by the railway to 
apportion Tax, Traffic and Communications-Rail Expense. Finally, we have 
computed these costs so that their constant portion is entirely attributable 
to freight service, and also, for comparison, so that an appropriate portion 
of fixed cost is borne by passenger (including commutation) service. 

Lacking detailed information on the methods used elsewhere, our adjust- 
ment of the freight/passenger expense separations accomplished by the 
railway was limited to taxes, discussed below, and to the maintenance and 
operation costs of system rail communications. The CPR separates the 
latter on a train-hour basis, which in my opinion tends to place an unduly 
heavy burden on the freight service, since separation on such a basis 
implies that the paramount use of communications is for control of train 
operations, with no weight whatsoever given to the extensive communications 
requirements for other transportation purposes, for maintenance of road 
and equioment, for general superintendence and for traffic solicitation 
and servicing. Inasmuch as the separation formula used by the I.C.C. 
recognizes these other burdens on rail communications networks, we have 
adopted and applied it to CPR's total Communications-Rail Expense, using 
a passenger/freight proration which reflects U.S. rail experience in 1958. 

A share of the freight portion of Traffic Expense was apportioned 
to the export grain movement by CPR in a conventional manner, which is to 
say, in the proportion which grain transportation, maintenance and earnings 
variable expense related to system total freight variable expense in 
these categories. This convention is adopted, by CPR and others, simply 
because available data do not lend themselves to more refined techniques. 


Likewise, the development of improved data through special time and supply 
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- 30 - 
use studies directed to the personnel and material expense in these accounts 
are deemed infeasible for various reasons. There is already of record, 
however, extensive testimony demonstrating the inapplicability of conven- 
tional methods of apportioning costs of this character to the movement of 
Canadian grain to export positions. 16 

In light of the facts disclosed by this testimony, and the statutory 
status of grain freight rates, it is obvious that certain normal traffic 
department activities. are here precluded. We have therefore allocated to 
grain that portion of freight Traffic Expense which corresponds to the 
ratio between grain revenue and total system freight revenue. This is an 
unusual apportionment method, but I believe it to be justified for the 
purpose of costing grain. 

Non-income tax accruals were charged by the CPR against the studied 
traffic in the same manner as Traffic Expense. Our departure from their 
method involves an analysis of such taxes by their nature, and assignment 


or apportionment as seemed reasonable in view of the information we 


possessed. 

Data available from the Dominion Bureau of Statistics, supplemented by 
CPR, enabled us to separate 1958 tax accruals into three categories: 
Real Property Taxes, Wage-Related Taxes, and Provincial Taxes. 

The 1959 ad valorem tax accruals on lines substantially related to 
the service of export grain were directly assigned to the study traffic, 
and treated as a variable cost. The remaining taxes in this category 
were apportioned on a track-mileage basis between lines substantially 
related to other traffic, and remaining system track mileage. The tax 
expense apportioned to non-grain substantially related lines was treated 
as a variable expense of such lines, passenger and freight separately; 


the remaining system Real Property Tax was apportioned between passenger 
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Sa 
and freight services on the basis of the variable expense of the respective 
services. 

Wage-Related Taxes we defined as the sum of Old Age Retirement, Un- 
employment and Payroll taxes. These we separated between the passenger and 
freight service on the basis of i958 pension expense. This is admittedly 
only a rough guide for the purpose; actual 1958 wage payments to the two 
services would be a more reasonable basis, but in the absence of that infor- 
mation, we believed an attempt to separate these taxes by some such method 
was preferable to the procedure attempted by the railway. 

Provincial taxes were pro-rated between passenger and freight service 
on the basis of CPR's own separation of Account 468. 

The determination of grain's share of the freight portion of 
(a) Wage Related and Provincial Taxes, and (b) General, Communications - Rail 
Expense and Rents, involved two steps. The first was the separation of 
such expenses into variable and constant portions, in the ratio of system 
freight variable expense to system freight constant expense, excluding 
Traffic, General and Miscellaneous Expenses. Secondly, the variable was 
allocated to grain in the ratio between the sum of these expenses and system 
freight operating expenses, excluding Traffic, General and Miscellaneous 
Expenses. Finally, the constant portion of these expenses was allocated to 


grain on the basis of the variable, 
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D. Constant Cost Considerations 


With the techniques presented in this study, two alternate methods of 
constant cost determination are available. Neither of these is preferable 
in itself, and each poses problems for the cost analyst .!! 

Once a determination of such costs is reached by either method another 
profound and unsolved problem must be faced, namely, their apportionment 
among various categories of traffic. By any method thus far evolved, this 
is accomplished in a necessarily arbitrary manner. The basic method employed 
by the CPR (aside from the specifics of its application) in which constant 
cost is apportioned between grain and other traffic in the ratio of grain 
variable to total freight variable cost is neither more nor less arbitrary 
than other methods which could have been used. Had the CPR's apportionment 
of constant cost been accomplished on a ton and ton-mile basis, in accordance 
with established Interstate Commerce Commission practice, the results would, 
of course, have been more unfavorable to grain than the numbers which the 
railway chose to advance; they would, however, have been no more meaningful. 

To provide an indication of the variety of results attainable by 
means of different fixed cost apportionment methods, we have prepared 
several analyses of such costs which are developed in accordance with the 
two alternative methods mentioned above. In their application we have in 
some cases, put the entire burden of system fixed cost upon the freight 
service, as did the CPR, and in other cases we have made adjustments to 
arrive at more appropriate results, as described below. In all, Manitoba/ 
Alberta have developed six patterns for apportionment of constant costs, 


as follows: 
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Non-Size Related Constant Cost 
Based on regression equations, without apportionment 
of constant costs to passenger service; 
Based on regression equations, with apportionment of 
constant costs to passenger services; 
Reconciled with reported expenditure, without apportion- 
ment of constant costs to passenger services; 
Reconciled with reported expenditure, passenger services 
bearing an appropriate share of constant cost; 

Size Related and ‘Geographic Constant Cost 

Without an apportionment to the passenger services; and 


With an apportionment to passenger services. 


From these analyses a range of constant costs emerges which, when 


added to computed variable costs, will fix the probable upper and lower 


magnitudes of full cost appropriately attributable to the CPR's movement 


of statutory grain, 


In our judgment, those analyses which attach a share of constant 


cost to the passenger services are of greater validity than those which 


do not. 


This follows from the fact that comparisons of like with like - 


in this case of two allegedly deficit traffics - should be developed and 


computed in a uniform manner if they are to provide a sound basis for 


governmental assessment of national transport problems. CPR may regard 


passenger traffic as incremental traffic, and may properly evaluate it 


from that standpoint for managerial guidance, but it is open to serious 


question whether this is an appropriate basis for developing cost data 


which are meant to contribute to the determination of public policy. In 


our opinion, it is not. 
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In the development of our non-size related constant costs according 
to patterns 3 and 4, above, we have eliminated certain operating expenses 
which, although embodied in Exhibit 69 (Revised), are in my opinion improp- 
erly designated as expense which must be apportioned to export grain move- 
ment, namely; 

l. Portions of Depreciation Expense charged to Accounts 

266 or 331 relating to 
a) storage warehouses 
b) wharves 
c) grain elevators 
a) other structures 
e) vessels 

2. Other Operating Expense charged to 
Account 375 (coal and ore wharves) 

Account 408 (operuting vessels) 
) Account 443 eet grain elevators) 


) Account 446 (other activities, stockyards, 
cold storage plants, etc.) 


a. 
b 
2 
d 


Our analyses of size-related costs exclude from system constant the 
track mileage of lines substantially related to other traffic or services, 
including passenger. Although CPR omitted such an adjustment from Exhibit 
70 (Revised), it has included such costs as an element in its passenger 


train service study, 19 


E. Areas of Imprecision 
The constant and variable costs developed in the manner described 
above, when integrated with those CPR cost coefficients which have been 
properly computed are believed to provide an improved measure of the move- 
ment cost of export grain during 1958. 
Our study however, also indicated other areas which seem to warrant 


additional research if greater precision is deeméd desirable in assessing 
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statutory grain movement costs both past and prospective. These areas 
are briefly described below, 
1. Overestimate of Track-Miles Substantially Related to Grain. 

Among the tests used by CPR to determine whether branch lines were 
substantially related to the handling of the grain was a comparison of 
net non~grain revenues with size-related costs on each individual branch 
line. Where the forner (i.e. non-grain net revenues) exceeded the latter 
(i.e. size-related costs) a line was excluded from the group we term 
"substantially related;" where the former was less than the latter, the 
track-mileage of such a line was included in this group. 

Upon this standard, and with application of size-related costs used 
by the CPR, variable expense of $6,255, 360 was attributed to statutory 
grain Lee OL Ne into account the net revenue contribution of 
non-grain traffic carried on the substantially related lines, but 
excluding overhead expense allocated on a basis which includes a portion 
of the $6.3 million, 

Since our estimate of size-related cost is substantially below that 
used by the CPR, it follows that any comparison of net non-grain revenues 
with Manitoba/Alberta's size-related costs would produce a different, and 
smaller, amount of substantially related track-miles, which ia turn would 
diminish the variable costs attributable to grain. 

At the same time, the application of our unit cost coefficients to 
the output units of non-grain traffic on substantially related lines would 
unquestionably produce a net revenue contribution by this traffic which 
varies from that computed by the railway. Hence, with different size - 


related costs, and also with different cost coefficients, a calculation of 
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substantially related costs which fully reflected Bini aspects of our 
study would produce, we believe, a diminishment in the variable costs 
attributed to grain by our study as it stands. We conclude therefore that 
the variable costs of substantially related lines, as presently shown in 
Table 5, represent an overestimate, 
26 eateteeeniant of Train Switching Costs. 

Another overstatement of the variable costs of grain novement which is 
reflected in both the CPR and Manitoba/Alberta studies concerns train 
switching, the operating activity in which road engines perform switching 
services at grain origin points and smaller yard locations. The cost 
overstatement which stands uncorrected arises from two factors: 

(1) That station reloads were not taken into account; and 

(2) That the effect of multiple car cuts on train switching at 

grain origin points has not been computed. 

The CPR developed its train switching costs at grain origin points by 
attribution of the same switching time to each carload of grain originating 
on a particular division. This procedure was imprecise because it ignored 
the existence of station reloads, i, e., cars which arrive at a station 
under load with a different commodity (such as suitable feeds, fertilizer, 
cement, etce), and after unloading of the inbound consignment are reloaded 
with grain without further switching by CPR forces. I am advised that, 
varying by location, such reloading may be done at the point where the 
inbound car has been off-loaded, or alternatively, the car to be reloaded 
may be shifted by elevator employees to an adjacent location on the grain 


siding. I am also informed that in some instances, where inbound receiving 
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platforms are at an industrial siding some distance removed from the 
grain siding, CPR does perform a switching service between the inbound and 
outbound road movements, but that this is not the case at a great many 
stations. 

In that part of its study relating to this matter however, the CPR 
has developed its costs from the assumption that a car must be "spotted" 
(ie€0, placed in position), as well as "pulled" (i.e., gathered for outbound 
train movement) in every instance where a carload of statutory grain is 
originated. It is our position that a substantial fraction, perhaps the 
preponderant portion, of station reload cars used for the grain movement 
require no spotting,only pulling, by CPR. Thus it follows that attribution 
of both switching elements to grain where both do not in fact take place 
involves an exaggeration of costs actually incurred. 

Manitoba/Alberta's Memorandum No. 1 described the effect of multiple 
car cuts on classification switching costs. It is our view that similar 
cost savings attach to the train switching of grain cars at some origin 
stations, because the number of grain cars which can be handled simultaneously 
at those stations exceeds the all-traffic average. 

3. Transitional Costs of Dieselization. 

Manitoba/Alberta have made a specific effort to isolate the costs 
which might be attributable to a transition from steam to diesel power, 
in the belief that such costs were of a short term nature, operative perhaps 
in 1958, but certainly irrelevant in assessing costs that could be 
anticipated for the future, now that Canadian railroads are, for all 


practical purposes, fully dieselized. This effort has not been fruitful, 
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due to the limitations in available data. Nonetheless we share the 
opinion of the Honorable Mr. Justice John D, Kearney that 


e»-Canadian Pacific (profiting by the experience of 
dieselization in the United States) is restricting so far 
as possible during a transition period the disadvantages of 
a mixture of steam and diesel operation, nevertheless, so 
long as such a condition remains, there is some wholly 
unavoidable duplication of costs. As one instance, passing 
and terminal tracks and other facilities suitable for steam 
locomotives are in many instances inadequate for diesel 
locomotives with their additional power and capacity to 
carry longer and heavier loads,20 


That these apprehensions are shered by those having access to all the facts 
is described by a difference of opirion on record between CNR and the- 

rea 
CPR as to this matter. 

In summary, our view is that a possibility exists of cost distortions 
due to assumption by the CPR for the purposes of cost analysis, of a 
mix of steam and diesel motive power in 1958. 

4, A Constancy in Crew Wages? 

The conventional approach to crew wage costs regards these as 100 
percent variable with traffic. This view is, however, not shared by all. 
This is evident from the Verified Statement of Roger W. Wright, Assistant 
Superintendent of Transportation of The Minneapolis, St. Paul & Sault 
Ste.Marie Railroad Company, a CPR subsidiary, in a recent I.C.C. proceeding, 
I &S. No. 7276, Petroleun-Watertown and Twin Cities to North Dakota, 

South Dakota and Wisconsin,pertinent portions of which state as follows; 
"IT have been employed by the Soo Line for 23 yearSoee. 
The destination stations involved in this proceeding in 
North and South Dakota are located on two branch lines 
of the Soo Line.... Both of these branch lines are 
maintained almost exclusively for the handling of grain. 
More than 90% of the outbound shipments from stations on 


these lines consists of grain.... Because of the light 
density of traffic on these iines they are minimum 
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maintenance lines. In other words, the maintenance on 
these lines is caused primarily by weather conditions 

and does not vary from year to year because of the flow 

of traffic.... I have made a study of the wages paid to 
train and engine crews on trains 75-76 and 80-81 by month for the 
year 1959..e-. It can be seen ... that the wages of train and 
engine crews remain practically constant on these two lines 
regardless of the traffic handled. This is because of 

the light density of the traffic on this portion of the line 
and that fact that additional traffic can be handled easily 
within the assignments of the present train and engine 
Crews. 


The number of cars handled per day by these trains 
also varies considerably, but the wages paid to train 
and engine crews is constant. No overtime payments were 
incurred by any of these trains during 1959...- We could 
have handled 102 cars or more of this traffic to these stations 
in 1959 at no material increase in these expenses over the 
amounts that were actually paid." 
Although Mr. Wright's study was confined to the year 1959, and 
his data may therefore not be construed as pertinent to measurement of 
long-term variable cost, Manitoba/Alberta believe that there may 
nevertheless be some substance to his position. Although some CPR trains 
are said to be operated on an on-call basis, there may very likely be 
others where the payment practices for railway labor combine with operatirge 
and traffic conditions to yield essentially constant wage payments over 
periods of many years, if adjustments are made for general wage increases. 
In our opinion, the existence of a constant element in CPR branch line 
crew wages, which stems from unutilized capacity, must be researched througl: 
before it can be dismissed. To the extent that such a constant factor may 
present on some grain branch lines, the cost studies of both CPR and Manito 


Alberta overstate their crew wage canponents. 


5. Road Engine Fixed Cost 


Manitoba/Alberta have accepted and used without adjustment the 


locomotive unit maintenance costs computed by the CPR, as well as the 
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railway's assumption that such costs are 100 percent variable with traffic, 
But it should not be overlooked that the possibility is present that 
this procedure may materially overstate the variability of such costs. 
A recent detailed investigation of 25 large U.S. railroads came to the 
conclusion that, as to these roads, during the years 1947-50 

eooe & SUbStantial fixed cost for /diesel/ road engine 

maintenance is indicated by the very large constant of 

$1,080,875 which is approximately one-quarter of the 

total average maintenance outlay made by the twenty-five 

large included systems. 

In our view, if the cited findings are valid for the U.S. roads, 
they must, at least to some extent, be valid also in Canada, which uses 
the same railroad technology. We believe it to be highly unlikely that 
locomotive maintenance could be 75 percent variable with traffic in the 
U.S. and fully 100 percent variable in Canada. And to the degree that 


this apparent discrepancy remains unresolved, the variable costs attaching 


to grain in both our study and the railway's, may be overstated. 


6. Future Yard Costs will be Reduced at some CPR Locations. 

Although inappropriate to cost development for the year 1958, it 
is not inappropriate for the determination of future policy, to consider 
the impact upon cost of operating improvements currently taking place 
on the CPR. As to these, an authoritative trade journal reports that 

Canadian Pacific will install CTC for train movements 
through the Winnipeg terminal area. With the two- 
way radios on yard engines, the railway estimates 
that crews will be able to spot cars at customers’ 


sidings in half the time now required, and all traffic 
will move through Winnipeg 30% faster.©3 
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F. Sumary of Results 

The Manitoba/Alberta atudy has employed many cast components and 
coefficients developed by the CPR. It has also leaned heavily, although 
not exclusively, upon data which the railway provided. It has directly 
assigned some costs, apportioned others, and used regression regults as 
appropriate. Its findings represent a research effort of substantial 
proportions, By this effort the Provinces have satisfied themselves that 
the CPR cost study contains numerous overstatements. So numerous are 
these, and of such a magnitude, that they have attached to the grain 
movement a deficit stigma which it does not merit. 

Manitoba/Alberta find that 1958 revenues from the movement of 
statutory grain to export positions, far from imposing a burden on other 
traffic or upon the Canadian Pacific's general financial position, do in fact 
cover grain's variable movement costs fully and also make, some contribution 
to the fixed costs of the railway's plant. The difference between the 
revenue from Crow's Nest grain traffic and the A of variable plus an 
apportionment of constant cost will be found to be in a range of from 
$9,784,862 to $14,428,751 when related to 1958 operations. This shortfall 
from total cost coverage is believed to be a characteristic of the revenue 
contributions made by many commodities other than statutory grain which 
move on the railways in Canada. Manitoba/Alberta therefore find no 
substance to the theory that the Crow's Nest Pass rates represent an in- 
equity in the Canadian railway rate structure. 

The following table summarizes the results of the Manitoba/Alberta 


cost study: 
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ESTIMATES CF THE 1958 Cost 
TO THE CANADIAN PACIFIC RAILWAY 
OF HANDLING CROW'S NEST GRAIN FROM 
THE COST ANALYSIS CONDUCTED FOR 
THE GOVERNMENTS OF MANITOBA AND ALBERTA 


Variable Expense Group Table No. Cost or Revenue 
Road Maintenance 1 $ 2,457,732 
Equipment pai uisnaiie 2 7,962,534 
Transportation 3 11,538,929 
Permissive Earnings y 886,417 
Lines Substantially Related ; 

to Grain > 3,174,175 
Traffic, General & Miscellaneous 6 h. 294,257 
Total Variable Expense 34, 324,044 
Revenues from Traffic 34,899,954 
Net Contribution to Fixed Cost 585,910 


Constant Expense Group 
Non-Size Related Fixed Cost 
- Estimated Minimum vi) 6,662,450 
- Estimated Maximum 8 9,780, 748 


Size-Related Fixed Cost 


- Estimated Minimum 9 3,708, 322 
- Extimated Maximum 9 5 »233,916 
Revenue Shortfall from Estimated Maximum Total Cost $1,428,754 


Revenue Shortfall from Estimated Minimum Total Cost 9,784,862 
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CHART I 
Monitobo-Alberto 
Memorondum No. 2 


Exhibit No. 
CANADIAN PACIFIC RAILWAY 
(including subsidiary companies in Canada) 
Freight Car Trends, 1924 through 1958 
HOUSANDS OF 
trcanownes L. INTENSITY OF USE COMPARED WITH TRAFFIC VOLUME 
13 


Trend line fitted by 
least squores method 


300 400 500 600 700 800 900 1000 
MILLIONS OF LOADED FREIGHT CAR-MILES 


Source: Dominion Bureau of Statistics 
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Memorondum No.2 
Exhibit! No, 


CANADIAN PACIFIC RAILWAY 


(including subsidiary companies in Canada) 
Freight Cor Trends, 1924 through 1958 


MILLIONS 


can ays Il. CALENDAR CAR-DAYS COMPARED WITH TRAFFIC VOLUME 


Trend line fitted by 
least squares method 


300 400 500 600 . 700 800 900 1000 
MILLIONS OF LOADED FREIGHT CAR-MILES 


Source: Dominion Bureau of Statistics 
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Acct. No. 


201, etc. 
202, etc. 
202, etc. 
227, 266 
231, 266 
231, 266 
235, 266 
2h9, 266 
253, 266 


275, etc. 


Road Maintenance Superintendence & Overhead 
Track Maintenance & Depreciation 

Track Maintenance & Depreciation 
Station & Office Bldg. Maint. & Deprec. 
Water & Fuel Station Maint. & Deprec. 
Water & Fuel Station Maint. & Deprec. 
Shops & Enginehouse Maint. & Deprec. 
Signals Maintenance and Deprec. 

Power Plants Maint. & Deprec. 

Sub-total 

Insurance and Joint Facilities 


Total Road Maintenance ~ 


MANITOBA AND ALBERTA 


Variable Road Maintenance Expense 


Unadjusted Adjustment 
Factor 


Independent Variable Unit Cost 
Road Mtce. Expenses Excl. Suptce. $0.03288 
Train Miles 0.38960 
Yards & Train Switching Miles 0.43868 
Carloads 1.33237 
Dollars of Fuel Expense 0.01070 
Dollars of Water Expense 0.45140 
Yard & Train Switching Miles 0.10259 
Train Miles, Main Line | 6.0772 
Yard & Train Switching Miles 0.01270 
Dollars of Road Maint. Expense 0.01060 


Crow's Nest Grain, Year 1958 


1.59587 
1.01430 
1.01430 
1.06861 
1.00285 
1.00285 
1.31299 
1.06483 
1.23230 


1.00000 


Adjusted 
Unit Cost 


$0.052h7 
0.39517 
0.4495 
1.42378 
0.01073 
0.45269 
0.13470 
0.05081 
0.01565 


0.01060 


Suptce. 
Unit Cost 


Total 


Unit Cost 


ee 


$0.41561 
0.46797 
1.49369 
0.01129 
0.47637 
0.14008 
0.05331 
0.01632 


0.01116 


Table No. 1 
Manitoba-Alberta 
Memorandum No. 2 
Exhibit No. 


3,513,951 
828 ,054 
175 ,203 

2,552,753 

57,316 
828 ,054 

2,538,683 

828,054 


2,430,606 


Variable 
Cost 


$1,460,433 
387 ,504 
261,699 
28 ,821 
27,304 


115,994 
135 ,337 
13,514 
$2,430,606 
27,126 
$2,457,732 
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Table No. 3 
Manitoba-Alberta 
Memorandum No. 2 


MANITOBA AND ALBERTA Exhibit No. 
Variaple Transportatior Expense 
Crow's Nest Grain, Year 1958 
Unadjusted Adjustment Adjusted Suptce. Total Variable: 
Acct. No. Expense Descri Independent Variable Unit Cost Factor Unit Cost Unit Cost Unit Cost Units Cost 
371, etc. Transportation Superintendence & Overhead Dollars of Transportation Expense $0.02kh2 1.79756 $0.04390 ee - = e 
372, etc. Dispatching & Station Employees & Expenses Thousands Gross Ton Miles 0.05644 1.44182 0.08138 $0.00248 $0.08386 12,233,795 $1,025,926 
377 Yardmasters & Clerks Yard Switching Miles 0.46992 1.09439 0.51428 0.02063 0.53491 600 ,527 321,228 
378, etc. Yard Expenses Yard Switching Miles 2.37435 1.00498 2.38617 0.10423 2.49040 600 ,527 1,495 ,552 
386, 388 Yard Other Expenses Yard Switching Miles 0.14389 1.01193 0.14562 0.00632 0.15193 600,527 91,238 
398, 400 Train Enginehouse Exp. & Tr. Loco. Other Sup. Locomotive Miles 0.13410 1.02378 0.13729 0.00589 0.14318 3,741,478 535,705 
397 Train Locomotive Water Locomotive Miles 0.01331 0.99913 0.01330 0.00058 0.01388 3,741,478" 51,932 
402 Train Other Expense Car Miles 0.00251 1.00000 0.00251 0.00011 0.00262 213,831,793 560,239 
koe Train Other Expense Train Miles 0.11001 1.00000 0.11001 0.00483 0.11484 3,513,951 403,542 
4o2 Train Other Expense -- Grain Doors Carloads Grain 4.34111 1.00000 4.34111 0.19057 4.53168 150,319 681,198 
kok Signal Operation Train Miles, Main Line 0.01146 1.06483 0.01220 0.00050 0.01270 2,538,683 32,241 
418 Loss & Damage - =~ Grain Thousands Revenue Ton Miles 0.03404 1.23806 0.08214 0.00149 0.04363 7,037,405 307 , Oke 
392, -40l Train Enginemen & Trainmen - Road Direct 3,059,1h2 1.01152 3,094 , 383 134,296 3,228,679 - 3,228,679 
392, 4ol Train Enginemen & Trainmen --Train Switching Train Switching Miles 0.91208 1.01152 0.92259 0.04004 0.96263 227,527 229,024 
394 Train Locomotive Fuel & Power - Road Direct 2,415,620 0.94960 2,293,873 —106,0h6 2,399,919 - 2,399,919 
394 Train Loco. Fuel & Power -- Train Switching Train Switching Miles 0.18577 0.94960 0.17641 0.00816 0.18457__ 227,527 _ 41,995 
Sub-total - - - - - - $11,395,460 
390, etc. Joint Facilities & Insurance Dollars of Transportation Expense 0.01206 1.00000 0.01206 0.00053 0.01259 11,395,460 143,469 
Total Transportation Expense $11,538,929 
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MANITOBA AND ALBERTA 


Non-Size Related Constant Costs of Crow's Nest Grain, Year 1958 


Based on Regression Equations 


System 
Acct. No. Expense Description Constant 
A, Road Maintenance 
201, etc. Road Maintenance, Sup2rintendence & Overhead $ 1,083,445 
20?, etc. Track Maintenance & Depreciation 8,603 ,904 
221, 266 Fences, Snowsheds & Signs 604 ,565 
227, 266 Station & Office Bldg. Maintenance & Depreciation 335,328 
231, 266 Water & Fuel Station Maintenance & Depreciation 285 ,035 
235, 266 Shops & Enginehouse Maintenance & Depreciation 555,882 
253, 266 Power Plants Maintenance & Depreciation 31,726 
270 Dismantling Retired Road Property 158,963 
2T2 Removing Snow, Ice & Sand 3,519,435 
Sub-total Road Maintenance 
B. Equipment Maintenance 
301 Equipment Maintenance, Superintendence & Overhead 380,520 
326 Work Equipment Repairs 343,092 
331 Work Equipment Depreciation 130,015 
331 Freight Train Car Depreciation 7,073 ,838 
Sub-total Equipment Maintenance 
C. Transportation 
371 Transportation Superintendence & Overhead 1,320,747 
373 Station Employees, Expenses & Dispatching 11,436,531 
377 Yardmasters & Clerks 669,813 
386 Yard Locomotive Supplies & Enginehouse Expenses 12,130 
398, 400 Train Enginehouse Expenses & Train Loco Supplies 1,983 ,293 
405, 406 Crossing Protection & Drawbridge Operation 418,578 
Sub-total Transportation 
Sub-total 
D. Other Operating Expense 
General, Rents, Rail-Communications & Taxes 
Traffic 
Total Other Operating Expense 
-E. Permissive Earnin 
On Road Property 5&6 , 360,157 
On Work Equipment ~ 4,878,483 
On Shop Equipment 2,968 ,257 


Total Permissive Earnings 


em Constant Costs 


a/ Represents grain's share of system constant cost if passenger service 
apportioned a fair share. 


b/ Represents reduction in grain's constant cost if passenger service 
bears fair share of system constant. 


Adjustment 
Factor 


1.35139 
1.2€834 
1.02925 
1.02925 


2.00526 
1.02500 


1.82019 
1.45997 
1.10817 
1.02467 
1.03667 
1.01259 


0.63930 
0.33128 
0.66168 


Adjusted 
Constant 


$ 1,779,613 
8,987,438 
596 ,990 

368 ,817 

294 ,207 
Tow 213 
40,239 

163 ,613 

3 ,622 378 


763 ,O42 
_ 353,042 
130,015 
7,073 ,838 


2,404,010 
16 ,697 ,065 
742 ,267 
12,429 
2,056,020 
423 ,848 


With and Without Apportionment 0 Passe 


Suptce. 
Ad justment 


$295 ,507 
19,629 
12,127 

9 ,67h 
2k ,700 
1,323 
5,380 
119,104 


17,617 


Rate 


0.05587 
0.05587 
0.05587 


Total Constant 


System 


$ 1,779,613 
9,282 ,945 
616,619 
380 , 944 

303 ,881 

715 ,913 
41,562 


3,741,482 
$17,091,952 


$ 763,0K2 
370,659 
130,015 


pos 
$ 8,337,55 


$ 2,404,010 
17,104,807 
760 ,393 
Le oS 
2,106,228 


34198 
$22 ,822 ,369 


G 


rain 
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$ 6,035,856 $ 746,756 


ee 


$20,943,431 $2,591,121 
g197 
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$77,096,759 $9,407,483 


a= 


90 ,294 


$k, 7960, ,922 $ 613,765 $1, 0747938 $ 132,991 
03,2 1337 
set ib cee 


$14,569,507 $1,802,539 fens geh $ 788,582 
TT,018 2s 529 13,276 S 642 


comerad $1,820,651 vest $6,427,555 | ae sea 
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54 046,954 $6,662,450 $23,049,805 $2,745,033 
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System Reilway Overating Expenses 


System Railway Expenses - 1958 
Deduct: 
Income Texes 


Reconciled With Reported Ex 


Traffic, General, Communications-Rail, Joint Facility 


Rents, & Taxes 
System Variable and Constant Cost 
Decuct: 


Substantially Related Grain Lines 
Substantially Related Non-Grain Lines 


Size and Geographical Costs 


Accounts 237, 241, 265, 375, 408, 443, 446 and 


Portions 266/231 
Variable Overating Expenses 
Total Deductions 


System Constant Costs Unrelated to Size or Geography 


Cpereting Expense Chargeable to Grain at 0.12372 
Traffic, General, Communications-Rail, Joint Facility Rents & Taxes 


Grain Constant Costs Unrelated to Size or Geography, Excluding 


‘Permissive Earnings 


System Reilway Permissive Earnings 


Permissive Earnings cn Roaa Property Investment 


Deduct: 


Substantially Related Grain Lines 


Size and Geographical Costs 


Grain Elevetors, Wharves and Other Structures 


Variable Permissive Earnings 
Total Deductions 


System Ferrissive Earnings on Roedc Property Unrelated to Geography or Size 


Permissive Earnings on Road Property Investment at 0.12372 
Permissive Earnings on Work Equipment at 0.1237¢ 
Petmissive Earnings on Shop & Power Plant Mechinery at 0.12272 


Grain Permissive Earnings Unrelated to Size or Geography 


P. i 


Unrelated to Size or Geograph 


MANITOBA AND ALBERTA 
Non-Size Related Constant Costs of Crow's Nest Grain, Year 1958 


$19,200,000 


61,683 433 


$430 ,919 , 006 


80,883,433 
$350,035,573 


2,951,243 
540,052 
27,719,271 


2,076,843 


266 725,978 
$300 ,013 ,387 


50,022 ,186 


$ 43 ,1k2 ,723 


1,392 ,932 
9 9325 993 
907 , 707 


13,547,518 
$ 21,173,710 


$ 21,969,013 


a/ Represents grain's share of system constant costs if passenger service apportioned a fare share. 


a — 


$6 ,188 ,745 
849,250 
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rtionment to Passenger Services 


Freight 


System 


$243,505 ,€66 
2,951,243 
452 ,888 
19,283 ,188 
469,400 
185,550,513 
$208 , 707 ,232 


34,798 434 


$ 30,970,9h2 
1,392 ,932 


3,704,774 
631,455 


serio 


$ 15,282,964 


Grains/ 


$4 ,305 ,262 
711,387 


$5,016 649 


$1,890 ,808 
9,529 
&,583 


$1,908 ,920 


$6,925 ,569 
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System 


$106 529,907 


87,164 
8,436,083 


1,607 ,bh3 


15,223,752 


$ 42,171,781 


1,620,779 
27€ ,252 


316881701 
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Adjustment Adjusted Size Element 
Group of Accounts Unit Cost Factor Unit Cost Unit Item 
A. Road Maintenance and Depreciation 
Track 
201, etc. Road Maint., Suptec. & Ovhd. $ 43.92223 1.64255 $ 72.16 19,742.8 Miles 
202, etc. Track Maint. & Deprec. 7T42.52000 1.04397 T15 -16860 19,742 .8 do 
221, 266 Fences, Snowsheds & Signs 58.83700 0.98747 58.09977 19,742 .8 do 
202, etc. Road Maint. & Deprec. Associated 
- with Dollars Invested in Tunnels, Gross 
Bridges and Culverts 0.05745 1.04397 0.05998 $143,098,217 Inv. 
Track 
Suptec., per Dollar of Road Maint. 801.35700 $0.05277 2.04720 19,742.8 Miles 
do 0.05745 0.05247 9.00301 -$143 ,098 ,217- please 
Sub-total 
General, Rents, Comminications-Rail 
& Taxes 
Size-Related Taxes 
Traffic 
Total Road Maintenance Expense 
B. Permissive Earnin on Road Propert 
Gross Property Investment Associated 
with Miles of Track 12,520 
Accrued Deprec. at 36.07% 4 516 
Net Investment 8,004 West 
; = i Track 
Permissive Earnings at 5.587% 447 18348 11,909.1 Miles 
Total Costs Associated with Size of Plant & Geography 
C. Non-Grain Substantially Related Lines 
Track 
Road Maint. 947 46003 570.0 Miles 
Size Related Taxes 
Traffic, General, Rents, Communications-Rail & Taxes 
Total Size Related and Geographic Costs 
Excluding :Substantially Related Grain Lines ; 
a/ Represents grain's share of system constant cost if passenger service apportioned a fair share. 
ee ee ee Se ee Fag Pen en) eet ae hee Pele nhs At aVvEten Constant . 


Size 


MANITOBA AND ALBERTA 


Related and Geographic Constant Costs of Crow's Nest Grain, Year 1958 
With and Without Apportionment to Passenger Services 


Total Cost 
System Grain 
$ 1,42) ,334 
15 ,303 ,999 
1,147,052 
8,583,031 
830,129 
430,726 
$27,719,271 $3,429,428 
3,467,387 428 ,985 
5 443,427 673 ,461 
956,814 43 164 
$37,586,899 $4,575,038 
5325 3553 658,878 
$42,912,452 $5,233,916 
540,052 = 
157,152 - 
89,299 = 
$43,698,955 


Freight 
FS) Graine/ 


System 


$19,283 ,188 


461 431 
$26 ,381,269 


3,704,774 
$30,086 ,043 


$2,385,716 


352 ,587 
468 ,500 
43,164 
$3,249,967 
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Graine/ 


System 


$8 ,436 ,083 


617,511 
1,656,653 
495 383 
$11,205 ,630 


1,620,779 


$1,043,712 


76 ,398 
204 ,961 


$1,325,071 


$12,826,409 $1,525,594 


87,164 
25,364 


11,524 
$12,950,461 
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MR, FRAWLEY: Q. Mr. Banks, would you please 
now proceed to put your memorandum in evidence by 
reading it in whole or any such parts as you feel are 
required to give the Commission a coherent appreciation 
of the study which you have made on our behalf? 

A, Mr. Frawley, at your suggestion I am 
eliminating from my reading certain portions which I 
think will not adversely affect the order or the logical 
sequence of the Ieee oe aa and may’! be unnecessary at 
this time to refer to in detail. 

THE CHAIRMAN: We will leave. ¢iat to you. 

THE WITNESS: Thank you, Mr, Chairman, 

This is the third of three studies which were 
made by the government of Alberta and the government of 
Manitoba for the purpose of ee eaiais their joint 
estimates of the cost to the Canadian Pacific Railway 
of handling Crow's Nest grain in the year 1958. ° The 
two previous studies have already been described to 
you -- the first by Dr. Ulmer, who dealt with permissive 
earnings upon railway investment; and the second by Dr. 
Borts who evaluated and corrected certain of the 
regression models presa@nted by the railway and 
developed estimates pertinent to the economics of 
multiple car quis me classification switching. The ° 
study which I made assesses and evaluates the work units 
required to do: the job of moving grain, put these 
together with the regression co-efficients of the railway 
which were developed by Dr. Borts, and together, also, 


with some developed by the railway which we found to be 
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appropriate in all respects, and it finally developed 
a cost estimate for the carriage of Crow's Nest grain, 
and concluded with a comparison which we make between 
the estimated cost of carrying grain and the revenues 
received by the railway from this traffic. 

Dr. Edwards, a witness for the Canadian 
Pacific, has stated that the grain movement uniquely 
lends itself to costing. He has also stated that the 
nature and characteristics of this Crow traffic "have 
been utilized effectively to provide a most satisfactory 
identification of cost with the study traffic". 

In our opinion, the unique fitness of the 
grain traffic for cost analysis to which Dr. Edwards 
refers is a relative thing. Many costs attaching to 
grain can be more readily identified than those of 
other commodities moving in smaller volumes over less 
clearly defined routes. This cannot, however, be 
interpreted to mean that costs incurred by the large 
and complex movement of railway traffic can be 
quantified with the absolute precision which is 
customary in the physical sciences, 

Since railways are essentially a multi- 
product industry, characterized by the pervading 
presence of costs incurred in common for various types 
and classes of traffic and services and it is 
impossible therefore directly to assign many categories 
of such commonly=incurred expenses. Thus,in our 
opinion, the realistic objective of railway costing is 


to establish a reasonable identification between traffic 
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and costs, Grain lends itself to this objective, 

but despite the volume at which it moves the resulting 
costs cannot be absolutely identified due to the 
inherent physical nature of railway technology and the 
multiplicity of assignments which a railway is called 
upon to undertake in discharge of its public service 
obligations, 

The second quotation from Dr. Edwards, the 
one in which he says that the nature and characteristics 
of the traffic have been utilized by CPR effectively 
to provide a most satisfactory identification of costs 
with traffie bears directly upon the study which we 
undertook by which we have shown that the railway has 
not attained a satisfactory identification of costs 


with the grain traffic. 


B, Restatement of Revenues 

The railway presentation credits grain traffic 
moving at statutory and related rates to export position 
with revenues totalling $35,402,790. This exceeds the 
amount which can be rightfully attributed to such 
traffic by $502,836. 

I am advised that the rates and charges 
collected by the railway for extra service required on 
grain milled-in-transit are not set by statute, and as 
a consequence are improperly included in a study 
designed to compare revermes with costs of grain 
traffic moving at rates so fixed. 


MR, SINCLAIR: Would you mind saying advised 
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by whom? You say "I am advised ..." By counsel? By 
you, Mr. Frawley? 

MR, FRAWLEY: I do not know. If you wish to 
ask these questions,as you go along -- I would have 
thought that you might make a note and ask them later, 
I do not know, Mr. Sinclair. I do not know. 

THE WITNESS: Shall I answer the question, 
Mr. Frawley? 

THE CHAIRMAN: It might save time if you 
did. 

THE WITNESS: I am advised by Mr. V.L. 
Stetchison of the Manitoba Transport Commission to 
this effect. 

MR, FRAWLEY: Q. Would you carry on, Mr. 
Banks? 

A, Accordingly, the 1958 revenue credited 
to the study traffic by Manitoba/Alberta has been 
diminished by the amounts collected pursuant to such 


rates and charges, namely $456,000, 


Milling-in-Transit 

Consistent with the revenue exclusion 
I have just described, the switching time associable 
with milling-in-transit service was identified and 
removed from the totals upon which our cost estimates 
are founded. 

Proceeding to the discussion of road 
sant expense, as was described this morning, 
the regression model devised by Dr. Borts to yield 


estimates of track maintenance, this model does not 
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explain five-related road maintenance and depreciation 
expense since statistical analysis of these costs, by 
both the CPR and Manitoba/Alberta, produced track-mile 
costs at variance with actual engineering experience as 
to irreducible or constant track maintenance expense 
which has been disclosed by extensive investigation of 
branch line data in the United States, 

Accordingly, our estimate of road maintenance 
is a composite of regression analysis and engineering 
information. 

The size-related cost, which was deducted on 
a divisional basis from the observations analyzed by 
regression methods, reflects a magnitude acceptable 
on an engineering basis, using data publicly available 
from the Dominion Bureau of Statistics, as well as 
information supplied by the CPR Engineer of Track, Thi 
cost is our estimate of irreducible road maintenance 
and depreciation expense. It ineludes provision for 
tie replacement, bridge and building labor and material, 
fences, snowsheds and signs maintenance and depreciation, 
weed control and superintendence, plus an allowance for 
contingencies, It excludes costs of rail replacement 
which, at minimal maintenance standards under the 
most favourable conditions, is governed by action of 
the elements rather than by any necessity fixed by the 
requirements of traffic, In this particular respect 
ties differ materially from rail, since the effect of 
weather upon the former is substantial, but the effect 


of weather upon rail is so much less severe that no 
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basis exists for measuring the full life of little 
used rail material - even when this was installed in 
the Nineteenth Century. In other words, engineering 
experience has not, to my knowledge, assessed tr.c 
serviceable life of steel rail on a branch line 
maintained in the absence of traffic. Thus, rail 
replacement becomes irrelevant to any Seth toate of 
irreducible maintenance expense, 

I think Dr. Borts discussed the so-called 
geographical cost with you this morning, but just 
to supplement what he may have said, I would Like to 
call the attention of the Commissioners and their 
staff to some of the text on page 92 of the Uniform 
System of Accounts for Class 1 common carriers by 
railway which is prescribed by the Board of Transport 


Commissioners, 
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2 We conclude, on these bases, that a reasenable 
3 estimate of irreducible size related track maintenance 
4|| and depreciation costs, at 1958 price levels, is 


5 $947.46, of which $742.52 is the basic unit cost of road 


6 maintenance and depreciation per mile of track, Part 
7 of this text illustrates what we mean by costs related 
8 to or generated by geography. 

9 This provides that the expense chargeable to, 


10 again 202, an account which is designated "track and 
11 roadway maintenance, shall include, among other things, 
12 the cost of removing dangerous rocks, removing slides, 
13 sloping cuts as well as repairs and expenses iteica wa 
14 to maintenance of rip-rap, costs of which are unlikely 
15 to occur with any frequency on the Prairies; they relate 
16|| to mountain territory. In other words, to geography 
17) or terrain and not t§ miles of track as such, 
18 Although model 202C does not explain by 
19 regression analysis the variable portion of road 
20 maintenance cost _ incurred by switching service, this 
21|| can nevertheless be isolated by reference to available 
22|| data, The 27 divisions analysed by that model exclude 
23|| the four terminal divisions at Montreal, Winnipeg, Toront 
24| and Fort William. An equation which yields 43.8 per 
25'| switch engine mile by contrast of comparable cost of 
26| 39.1¢ and $1.20 used by the Canadian Pacific in 
rys reconciling regression results with engineering 
' 28 information is not novel, This has been used previously 
29 elséwhere and most notably by the Meyer-Stenason -Peck-Zwick 


conomics and Competition in 
30] co-authors ef the Eransportation Industry. We also found 
4 . 
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deficiences in the manner by which Canadian Pacific 
Railway computed the number of car days by grain in 1958, 
Crow grain, 

The repair, depreciation and earnings expense 
incurred by freight cars in grain service and a large 
portion piney sna tke from the number of car days which 
the car ee required is an extremely important part 
of total study traffic cost which is attributed by the 
railway and by ourselves to moving the grain traffic. 

By the original railway estimate these costs and those 
derived from or those associated with them ALE ae to 
$15 million dollars as revised by exhibit 132, they ; 
total quite a bit less than $15 million dollars, Two 
output units or service units determine their costs; they 
are car miles and car days. In its original cost estimate 
the CPR determined steady traffic car miles to be : 
213,831,000 miles this remains unaltered. car days, 
however, originally estimated by exhibit 64 at 3,385,910 
are given as 5,274,358 in revised exhibit 64, which the 
Canadian Pacific Railway computed, This major modificatio 
in a fundamental measure of output illustrates the 
arbitrary statistical mechanics necessarily involved in 
the derivation of car days devoted to hauling a commodity 
such as grain which is carried.in cars interchangebly 
devoted to the service of ather traffic as well as grain. 

The CPR working papers underlying original 
exhibit 64 showed that the railway used two quite 
different and inconsistent methods to compute study traffi 


car days; one method used for the CPR system as a whole 
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and the other for grain, It was necessary to i tad 
a system total with which to compare grain so that a 
portion of repair and depreciation expense and of 
earnings expense, recorded only on a system-wide 
basis, could be apportioned to grain. Our analysis 
determined that if the car day method used for grain 
was applied to the system, it would more than double 
system car days. If the system method were to be 
applied to grain, it would reduce grain cardays by 
more than half. In either case the result was the 
same; a discrepancy exceeding 100% in the ence of 
car days assigned to #fain. 

It is important in assessing our conclusion 
that the car day accounting method which is described 
suggest a decrease in the number of car days assessed 
to grain. It is important to stress that the data 
shown are described as Active car-days, defined as 
"all the time the cars were under load plus the time 
of the related prior empty movement. All storage and 
repair times have been excluded from active car days." 
The quotation is from CPR testimony. This definition 

accords with that formulated by the Cost Finding 
Section of the Interstate Commerce Commission, which 
has shaped the understanding of active car days and 
car day development generally employed in rail cost 
analysis in the U.S. by regulatory bodies, shippers 
and carriers. Thus the CR in the first instance, 
chose to adhere to a well-known service or output 


unit - the active car-day- in its development of study 
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traffic cost estimates. 

By its revised estimates submitted with 
Exhibit 132, however, the railway elected to depart 
from established practice and to employ a freigh® car 
time measurement unit which in its workpapers is 
designated as a "calendar car-day". In explanation of 
this, we have been told only "that ‘because of the way 
grain was handled, this cost should be broken down to 
cover costs variable with inspections, car days or 
car miles. This was done by excluding inspection costs 
amounting to 16% of total repair costs, and developing 
car days through a special sample of Canadian Pacific 
cars to determine the idle ratio " Due to its departure 
from aceepted concepts and established practice as 
to car days, we believe that the burden of proof is on 
the CPR to justify its untested car day calculation 
method, which it. has not done in the data furnished us. 

From the single page of explantory data made 
available to us, it appears that the key element in the 
computation of calendar car days charged to grain by the 
revised CPR estimate is the development of an idle ratio 
i.e., a method by which freight car time not directly 
traceable to grain can nonetheless be attributed to it. 
This idle ratio amounts to 58.14 percent. Ag a result 
by the new CPR metmod freight cars in grain service 
are apportioned in excess of one-half a day of time 
unrelated bo that service for each 24 hour period 
‘directly traceable to it. 


In my opinion, this method has several weaknesges 


Ree we 
Ay ’ : f bs uae ae rh Ke nt ba i 
mt adie, Belt tegen angomttas hae hyn es 


it i ; ie ; 
; “4 ' a dh 
va j Pl ‘ "ee wal 
' t4AGeb a? Ded ee dbo andi edd 4 OVE 


ey oo -dtiyietia ¥oLqne ai ‘hate, netdoang, arate 


“hi 2 J 
es a aqaiges ton aif md, Moshe wd knw thnnennonen:s 
Db > gotteestaxs at... Seabees “pba se” tk BE _ etaraten | 


ve a ta 


. ' Lae 
; ‘Yaw sqi to seugosd sete” cine blo? asad avid ow, eens 


~ 
‘ 
4 
' 
. 
Lo 
“ 
,, 
) 


o¢ blwore teoo etd? belbust ese nists , 
ae" 3 ~~ \, : ¥ i : 
etoltoaqest smiiw, efdat yey conor | ‘ 
i ’ ; i) 


tnoo wattooqagh antbulonce vd enon, eaw alat Pores) 720) 


; ne yi er ee) ee ae . 
P naldolsvoh bas ,éteoa, tisqet fetod to, Boe og sattuoua: 
sd : : F d : Mal : 
PD Bins sik Geniiin’. Set Maceaal Pee SS ban Aide 
YtorS ualbecesS lo ofgmsa, fafosge Rana Ta ALER 133. 
; ; a PF t i i we > 


A ~ Lt al ’ af 
i n ~~ vy > ~ r r — 7 cy * 
gweetuegeh tlvol> ene eiten, sibl. osi3 sttonedeb o8 -BTRS - 


jsuansos bodgeses mort | 


3 : 1 ee eine. thd et ea *s - 
a rn aa = F iG : 
aeee : i faa = = awe ae 
oh aetna ene tates ei Ig ct lO A II - 
z aaert Pa : 
i 
’ ; 
? 
~ 
~~ 
: 
L 
e} 
- 


vaicsd sw .sysbh woe of (4 
7] boa ¥ Se v 


7 


‘ » J r ~ 7. * ett a al rea / —%) & 2? ~~ = eer 
WO figs ' FD she Wed wt A Ino 3 ov n> eh: , Y dive Bij wu ie LD edt 
fas. Siler : ¥- ' i e 7 maken fo a Pa 
' . ; : 4 si, vi 
, 1 . : A 1 . - ‘ fhe 
Halocst sisb ed? at spob ton. san 2k dots .bodiea), 
: f 4 "aa : ‘ fas i 


: ; ~ aay eee AE ee sf t =. ae _— - . F; 
= } ari Bei i) VPS Lo ‘ ‘ a> T} SL BALE De ; yO pare | 


A “ip A: le ee ta pata CO 


\ he AW LS a 
ait ot dasmele ved, eat. dantd- piaeqqs Jt aH ae oldeltars | 
Lert wd alters of benwetle eavekh wae tsebitte[a0, te aot’ au tga ae 
yr ’ . . ’ . 
‘ a & ¢ rat Be Fa ak ets 22 o af ¥ is $ 
: Ox Oi Fi Pee wt « a ae ws a LA. Sveinaiv aS Pk 86s ve . ae 
‘ ay . ia 8 q be . 
| f¥ooerth, gon sate tao Pdygkexr 3 pb al va? | bojti a0 cs getad 


eis ’ ay of 
r : a ‘ 1 


Oo? betydtusee jad 2 awl eddanog 8 8) abeg os) SAMan DER... aa 


: 
me 
ng 
y 


: bod aes hing me 
ot 6 igh Tt T8920 ie. Bd ed Pry commgmiestan » elbs Bh * 
’ F ia a m . i ay = 
. d 5 r] 


ig 


rr 
at any 


a 
i | 


‘pobvise Sia v3 uff = sai dgiort | 20 ab 2a FID, #20 nat Wh 


i 


i 


eat “to yah StL: site emo te, BEeoxe, at regen 


bo tied esi KS Apex 20% eo 


ANGUS, STONEHOUSE & CO. LTD. Banks, dir. 19270 
TORONTO, ONTARIO (Fr awley ) 


which suggest that it, like its predecessor, may overstat 
car days chargeable to grain, The first of these 
weaknesses is separation of CPR from off line car days 
upon which the new CBR off line car days are accumuiated 
by box cars used internzchangeably for grain and other 
braffice.c:7 Such ink ce bite aia Ut means that grain 

box cars when in off-line service, for grain or other 
commodities, are contributing by per diem earnings to 
the revenues of the company. By contrast, one must 
infer from the GPR method described that study traffic 
box-cars, when not devoted to the movement of grain at 
statutory rates, are necessarily idle. This obviously 
is not so, 

The second weakness in the new CPR car day 
calculation method is the divorcement of off from 
oneline car-days, and the apportionment by CPR of 
idle time entirely to one-line active days. In my 
opinion what is wrong with it is it ignores the fact 
that on-line idle time arises from off-line as well as 
on-line operating requirements and traffic opportunities. 
Consequently, the derivation and application of an idle 
ratio based solely upon on-line time,: as: used. bysthe 
CPR's new method, is erroneous, 

The third weakness which we have found in the 
new CPR dar-day is that the sample from which the dataarg comp 
has been described only as “determined from a sample of 
freight cars traced for a one year period". If this 
‘means a CPR freight car sample, rather than box car or 


grain box car sample it must necessarily include 
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Specialized equipment devoted to the movement of 
commodities with traffic seasonality quite different 
from that of grain, such as ores and forest products, 
Such equipment would have idle characteristics wnopkedly 
at variance with the boxcars in grain service, which 
can more readily be shifted to other assignments when 
not required for grain, Thus a system idle ratio, 
properly derived, must give substantial weight to the 
car service requirements of commodities with little 
or no similarity to the study traffic. By the CPR's 
revised method, however, the arbitrary separation 
between on and off-line car days may impute to grain 
the idle time characteristics of other than boxcar 
equipment, but withholds from grain boxcars the more 
favourable car-day count which would rer if their 
active car-days in off-line service were to be 
considered. 

The fourth weakness is an apparent increase 
in off-line time to provide for cars out of service, 
but lack of a corresponding on-line adjustment, 

The fifth weakness is the ratio of idle 
to active car-days in the small sample as to which 
we have records of movement in revenue grain service, 
equalled only 5.5 percent. 

The sixth weakness in the new CPR car-day 
calculation method is that a check of the small sample 
available to us indicates that clerical error failed to 
exclude all days properly designated as "idle" from 


the computation of active grain car-days. Accordingly, 
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the 3,208,386 basic count of grain car-days may be 
correspondingly inflated by the inclusion of some 

idle days. Since our study days add a factor of least 
50, if there are a great many such gays it may Aave 
some bearing upon t#e total number of car-days from 
which costs are paid, Accordingly, the 3£208,38%@ .- 
basic count+of grain car-days may be correspondingly 
inflated by the inclusion of some idle days. 

To the six reasons described above we 
believe that the "calendar" car-day method used by 
the railway in its revised exhibits may yield results 
similar to the original method it superseded; it may 
. overstate the number of car-days charged to 
statutory grain traffic. A more complete appraisal 
would require elaborateinvestigations of grain box- 
car idle patterns, non-productive time, and off-line 
characteristics. In the absence of fuller information 
we, therefore, have chos@#to retain the count arrived 
at by the most generally accepted and established 
method and, therefore, our analysis is based upon 
the original car cost presented by the CPR prior to 
exhibit 132. 

Turning now to freight car repairs we find 
in looking at the materials supporting the changes 
made in exhibit 132 that in that respect also the 
Canadian Pacific Railway haye made fundamental changes 
in the method in which it estimated freight car 
costs attaching to grain, Originally, the railway 


followed the well established I.C,.C, costing methods. 
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However, the railways new basis for the development of 
freight car repair and other costs is open to 
question for several reasons. It rests, in part, upon 
a special study made by the United States rail carriers 
in 1.€.C, dockets 31358, C.B. & Q., et al. versus 
N.Y.S. & W., et al. In our judgment this can hardly 
lead to accuracy in cost estimating for Crow grain 
cost to the extent that the railways cost development 
rests upon the United States special study which 
includes inspection costs of privately owned cars, for 
which no adjustment has been made by CPR, as far as 
we know. The second weakness is the United States 
study is an average national figure for the entire 
United States, As far as we can tell this makes it 
unrepresentative of Canadian operations in which far 
fewer interchanges occ’; be tween competing and 
connecting rasxiroads., The third is that this United 
States special study is based upon data originally 
collected in the year 1947 and it may, therefore, 

not be suitable for application eleven years later. 

I will come to the last weakness we cite 

on page 15 of our brief. We find erroneous also 

the denial of credit to study traffic cars for 
freight car hire accrued by such cars in off-line 
service which is a characteristic of the CPR ear 
repair cost computation, the method as revised by 
exhibit 132, But it 48 equally true that CPR 

grain box-cars do move over foreign lines and that 


in such service they contribute what may be a major 
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share of the $15 million dollars in revenue earned by 
the railway in this manner during 1958. 

As a consequence of the previously described 
car-count method the car-count traffic would be cacnied 
by CPR the beneficial results in time of using grain 
box cars for other purposes when not required for the 


movement of grain, 
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2 As a consequence of the per diem exclusion, the 

3 study traffic is denied the beneficial results in 

4 money which accrue from the use of grain boxcars for 

5 other purposes when not required for the movement of 

6 grain, In short, Manitoba and Alberta find that, 

7 by the CPR's revised costing methods, statutory 

8 grain traffic is being asked to bear a disproportionate 
9 share of total freight car costs, while simultaneously 
10 denied an appropriate share of total freight car 

11 earnings, Accordingly, we believe that it is 

12 improper to disallow to grain, as the railway has 

13 done, its proportionate share of CPR's net freight 

14 car-hire credit, when grain cars are used inter- 

15 changeably for other movements. 

16 The foregoing will, when used as a base, 

17 yield a more accurate determination of actual expense 
18 of this nature and of the cost incurred. 

19 This was treated by the CPR as having 100 

20 per cent long-term variability with traffic. Dr. 

21 Edwards has held that, "The number of cars required 
22 over any period of time is closely geared to the 

23 volume of business handled." This implies that 

24 as traffic increases, more cars are needed. However, 
ad if the miles per car are increased in response to 

26 increasing traffic, this in itself may obviate the 

27 need for more cars, and thus negate the theory that 

28 car ownership, and hence depreciation, is variable 

29| ~~ with traffic. 


30 Accordingly, we have conducted our own 
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19276 
analysis of freight car depreciation, the results of 
which are illustrated by charts I and II, Chart I 
correlates traffic with intensity of use; Chart II 
correlates traffic with owned car supply. The charts 
are at the back of the precis following page 43 -- 
Charts I and II. Chart I contains a minor error in 
the descriptive equation curve there shown, That 
equation now reads y equals minus 1203 plus 14.214857 x. 
It should read, y equals minus 1181 plus 14.185084 x. 

Q. Do you think you should go over this 
chart at a11 and discuss it with the Comiiveionera? 

A. The text, I believe, will cover it, 
sir, and I will be happy to answer any questions that 
may be asked, 

Q. very well. 

A. The page I have just put into the record 
makes no perceptible alteration in the slope of the 
trend line and it leads to no amendment whatsoever 
in the conclusion we draw from Chart No. I, which is 
that the loaded car miles per car are highly variable 
with changes in traffic volume, However, if this 
is true, then we ask, how can car ownership also be 
related to changes in traffic volume? 

In. Chart II, the freight car traffic index 
is related in a like manner to the owned car supply 
as measured in thousands of calendar freight car days. 


The number of calendar car days is of course, deter=- 


“mined by the size of the CPR freight car fleet as this 
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varied from year to year over the period measured, 
Unlike the use pattern shown in Chart I, however, 

the car-day or ownership pattern of the CPR freight 

car fleet does not appear to be directly or positively 
related to traffic volume fluctuations. In fact, 
Chart II demonstrates how poor a correlation exists 
between car ownership and traffic volume. It would 
appear to contradict Dr. Edwards! statement as to a 
"close gearing" between car requirements and the volume 
of business handled. 

This analysis shows that the long-term traffic 
growth --- 

MR, SINCLAIR: Dr. Banks said if there were 
any questions on this chart we could ask them, and 
there was one I would like to clear up: I notice that 
there is no relationship in here for train speeds, and 
all the twenties are one side of the slope and all the 
fifties. 

THE WITNESS: What chart are you referring 
to, sir? 

MR, SINCLAIR: Chart I: that is what I 
thought you were talking about. 

MR, FRAWLEY: No, he is talking about 
Chart II. However, go back to No. I. 

MR. SINCLAIR: I am sorry. What I am 
asking is, would Mr. Banks explain why the twenties 
are grouped, and the fifties are grouped,and is there 


any reflection in here for train speeds or car sizes? 
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THE WITNESS: I will try to answer your 
three questions in the order they were asked. 

The grouping that appears in Chart I results 
merely Srom the way that the points appear when taney 
are plotted in accordance with the data available from 
the Dominion Bureau of Statistics. They reflect 
no adjustment by us whatsoever. If they fall in a 
pattern as to a series of particular years, this is 
simply the result of CPR's experience. There has 
peen no adjustment or change made by us. This is the 
way the CPR's freight car use is reflected on this 
chart when properly plotted. 

As to train speed, Mr. Sinclair, there is 
no attempt in Chart I to deal with that variable. 

You did ask a third question. 

MR. MAURO: Car size. 

THE WITNESS : Car size is also not reflected 
here and the reason it is not may be found in the 
testimony of Dr. Edwards which I do not have with me 
at the moment, but if Mr. Sinclair wishes it can be 
produced for him, 

When the period is viewed as a whole -- that 
is, this 35-year period -- it must be concluded that 
a substantial increase in annual traffic volumes was 
experienced during a period when the long-term 
trend was to shrinkage of the fleet -- to a decrease 
in freight car ownership. Increased traffic volumes 
“were not accommodated by larger numbers of cars, but 


rather by more intensive use of the individual equipment 
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units -- individual freight cars. With a 14 per cent 
decrease in car ownership in 1958, as compared with the 
latter years of the twenties, the CPR nevertheless 
handled a 37 per cent increase in traffic as reflected 
in its loaded freight car miles... This reflects the 
obvious fact that a railroad must maintain a car fleet 
sufficient to accommodate its anticipated long-term 
needs, and that all temporarily unused cars cannot 

be scrapped with each short-run dip in traffic. It is 
as though a hotel were to contemplate tearing down 

its two top floors when business became poor, 

We believe that this analysis confirms that 
the car mile portion of depreciation, which reflects 
intensity of use, does indeed vary at or near one 
hundred per cent with traffic, as the CPR suggests. 

It also demonstrates, at least in so far as that 

single railway is concerned, that the car-day portion 

of depreciation, which is a reflection of car owner- 
ship requirements, is not characterized by direct or 
ane variability with traffic, as has been assumed 
by the CPR. Expenses which lack this character 

must, in the present state of railway cost-ascertainment, 
be treated as constant costs, which has been done in 

the development of our cost estimates, 

On line haul common costs, a major problem 
in railroad cost finding relates to the substantial 
fraction of total cost which, under most conditions, 
cannot be directly assigned to a particular service 


or traffic. These common costs stem from the multi- 
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product nature of the railroad industry, with several 
services and kinds of traffic typically using the 
same facilities and/or generating the same units 

of production, Common costs, such as costs incurred 
in common by freight and passenger service must be 
distinguished from costs which can be directly and 
immediately traced and assigned to a particular 
transportation job. The expenses of passenger and 
freight trains themselves are, however, not common, 
but generally considered to be directly assignable, 
That is, with minor exceptions, it is possible in 
almost every case immediately to determine whether 2 
train is freight or passenger and thus appropriately 
to assign train-related expenses, such as crew wages, 
or fuel, to freight or passenger service. 

A point that is often overlooked is that 
expenses which may be directly assignable for one 
purpose, say the determination of freight service 
costs, become a common cost when the analysis is 
directed at another goal. Thus crew wages and 
fuel which are directly assignable to freight service ar 
often incurred in common by several types of traffic, 
all of which ere freight, and such expense must therefor 
be allocated between the several types of freight 
traffic when the goal of cost ascertainment is to 
determine the expense attaching to an individual com- 
modity. 

In the case of statutory grain traffic, the 


expense of grain door installation is an example of 
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directly assignable cost, and the expense attached 
to freight train operation in which grain is carried 
together with other traffic is a common cost, which 
must be allocated between grain and other commodities 
carried in such trains. In describing cost allocation 
generally an eminent American economist, John R, 
Clarke, has found that "It also offers great oppor- 
tunities for the development of arbitrary and fictional 
notions of cost, through the necessity of apportioning 
items somehow, even if there is no satisfactory 
scientific basis on which to do it, | 

The method by which the CPR has attributed 
to grain its share of line haul common cost is 
succinctly described at page 2480, Volume 18, of 
the transcriot. The key to this method is: 
"Constructive train miles used to handle the study 
traffic were developed based on the average weight 
of trains on which the study traffic moved weighted 
by the proportion of the study traffic to total traffic 
on each train run,” 

Manitoba and Alberta ask: Is it reasonatile 
to use average weight trains for costing purposes, 
when large segments of the grain movement are deliberate- 
ly run as"filler” for time freights? It is already 
on record that a part of the grain movement is actually 
handled in solid grain trains, and it is our position 
that for the computation of grain movement costs such 
trains represent a more reasonable point of departure 


than cost computation based on average weight trains. 
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2 We believe this follows from the fact that average 
3 weight trains reflect a tonnage reduction for manifest 


4 freights to permit them to achieve schedules and speeds 


et 


5 required to service other traffic, but not requivée’ for 
6 the movement of grain, which can as well be serviced 

7 in so-called "drag" or full-tonnage freight trains, 

8 The influence of such manifest freight tonnage 

9 reductions upon a composite train-weight figure leads 

10 to higher unit costs. Consequently, if line haul 

11 common costs are computed on the basis of average 

12 weight trains, the resultant higher unit costs impute 

13 expense to the grain movement which actually arises from 
14 the service requirements of other types of freight 

15 traffic. 


16 We are not proposing that the railway policy 


17 of using grain as fill-out for manifests be changed. 


18 By this practice the unit costs of such trains are 
19 reduced, and there is no offsetting disadvantages of 
20 which we are aware to the grain movement, but we do 


21 suggest that a cost calculation reflecting this 


ae operating practice is an erroneous approach to the 
23 present study, in as much as mechanical computations 
24 of actual average operating costs ignore the very 


25 important fact that this aspect of operating policy, 

26 namely, the weights of trains which actually move over 

27 the line, is a reflection of practice which is designed 

28 for the convenience of the railway itself and for the 

29| convenience of other kinds of traffic, not for Crow grain, 


30 and therefore does not reflect the inherent operating 
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requirements and the apparent costs of the grain 
movement. 

Consequently, to determine that portion 
of the line haul common costs which is an inherent 
cost of the grain movement, we have computed on the 
main line train movements constructive train miles 
based upon the assumption that grain is handled in 
solid trains as its volume often justifies over the 
eleven main line subdivisions of the CPR, Alyth to 


Vancouver and Moose Jaw to Fort William. 
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THE CHAIRMAN: Order, please. 

I think before we proceed I should say thas 
when we adjourn this evening, we will convene tomorrow 
morning in the Board of Transport. The room is 4vsilablel, 
and likewise on Monday. But on Tuesday and Wednesday 
we have to come back here and then on Thursday and 
Friday we go to the Board of Transport Commissioners. 

met Frawley? 

MR. FRAWLEY: Q. Mr. Banks, you were on page 
22 of your memorandum, item 7: 

"Train other expenses -- Account hoe", 

A. Yes. Account 402 is perhaps the least 
useful for costing purposes of any single account to be 
found in the prescribed and uniform system of accounts. 
Professor White Laird, of the University of Western 
Ontario, in his book entitled "Cost data for the 
Management of Railroad Passenger Service" describes 
this account, and I quote him, as the "Garbage Can 
Account". By this he means that it contains expenses 
of all types and descriptions completely unrelated one 
to another -- such things as fuses and sawdust are found 
there side by side with brake hose and perhaps a hundred 
or more other items of every type and description that 
may be required for operation of the Railway. 

Therefore it is a very hard account to use 
for costing purposes. However, it does include among 
many other items in it grain doors. In its development 
‘of such cost the CPR used an average of the annual 


expense incurred for grain doors during the three-year 
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TORONTO, ONTARIO (Frawley): 
1 

2| period 1956, 1957, 1958. Our study disclosed that 

3 grain door expense so closely reflected traffic volume 
4 in each year that the use of a three-year average was 
5 unlikely to yield a better estimate of such experse, 

6 and we therefore used 1958 actual grain door éxpense 

7| vather than the three-year effort. 

8 The great variety of services and supplies 

9 represented by the remaining charges in account 402 


10 required an apportionmet to grain which was originally 
11 accomplished by the CPR on a system average basis. In 
12 the restatement embodied in Exhibit 132, however, the 
13 railway adopted a differenkemethod. I now turn to page 
14 23. The data furnished by the CPR indicated that 

15 fundamental to its new method was a separation 

16 of prairie and Pacific region costs from system totals. 
17 Western unit costs were now apportioned to grain 

18 instead of the system averages formerly used. 

19 This method appears to be an improvement and 

20 indeed we so believed until we examined it more closely, 
21 and then we found unfortunately that it produced 

22 several flaws which, lacking further explanation, 

23 appeared to make it mmreasonable for inclusion in 

24 our cost estimate development. These flaws were, 

25 first, by the CPR's new method of apportioning expenses 
26| to be found in account 402, 76 per cent of the freight 
27 portion of what is described in CPR's working papers 

28 as “other train expense", which include total charges 


29| “in this account less solely related passenger expense, 
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2 grain doors and lubrication costs, 76 per cent of 

3 the remainder of the charges in the freight portion 

4 of the account is charged against the west, although 

5 that area was serviced by only 56 per cent of twe 1958 
6 system freight train miles. 

7 There may be an explanation for this, gentle- 


8 men, but we do not know what it is. 


9 Another reason -- skipping (b), which merely 
10| expands upon the same sort of thing [ am talking about 
11 -- the unit cost of "other train expense" which 


follows from waat is described in (a) above as thus 
computed by the CPR was 17.8 cents per 1958 freight 
train mile in the west, but the same kind of expendi- 
tures in the east was only 8.1 cents. 

Again, we do not know why this might be. 

Another reason why ihe new CPR method is 
not acceptable for our study is that Account 402 
also includes, among many other things, the cost of 
heating, icing and refrigerating services. None of 
these that I have specifically mentioned are incurred 
on behalf of grain, bit they were not deducted from 
the Regional expense orior to the apportionment to 
grain. 

As a consequence of the combined effects 
of these and other factors, the restatement of train 
other expenses in exhibit 132 appears to create a 
cost disparity between east and west operation which 
‘seems unjustified by any facts known to Manitoba/Alberta 


B. Loss and Damage. 


a) 
: . Pe ay, 
acy 
Val Pa 


| pad sy Me) ; 
a ae drs an “1g | ay <ttnos mets mt tt ie nt ’ > atleig ; 
ic tl 


0 a ae | by 

ah . sd 
b tokssoo fag tect. ang nb segrtadto at te ae ar natin 

* ‘ 4 “i ay 2m, aeRO 


; cy 3 Magar cdle cae, ove oats ten “oe deateno at toons en sila 


1) Beet eats 2 thee eg oe ¥fria! hi bestvroe ew acne 
z ie : . ; iA ray 


hoe gam Rat chant iighord neday 


' ‘ 


| Bein F a rf ant 
f teen Suds eres 4 ey ¢ 


~@(toen ,e287 tol molssaseiqxa ae od ‘eas otedy eae He ig: 4’ 
i i ‘ Ly | 
pers ~ a & i pa . “ i 
hes 12) 34 Sade wero von ob Sw Jud 
bb, 1 Aah . 
a a 7 J wfe ' wf a | ah f. » i -~ an t ive 
Veo. ho Blew wolaw (go) gkgqens es Nosken Teagoga aerry”: 


Bune & a Syvods ( #). ni bedivseeb wl die nett euoltor 


tau set? OVAL seg ateso OTL eaw i 1 sai 3! ed hadwqnoo 
aE 


-Abweqis PO Dito emae say-. tid teew. ome ot elim. atest 


| 
ce VON ry i) 
ar : p ss Bh alt Wh ida hin Dales 7s) Fangs 5 ahaa @ hac sO ie ‘“ ai P bin 
rina | . tote“ seareqas aed speattd , “Te Deoor Jin mat ee 
) 
i 
eat: ta ‘nw eee ee lh 26 | whee Wa, te 
Hie 2&9 inn OO EE aR Lie OF ALL a eae yin 


q Egle Dinas ~ Pe ea ae 1 _ anh alin o ‘ 
oor: ow x LEE caw ys ¥ ty W MEH x ee | Ory. ah ML SRA 


fw 3 4 a  @ i % a —— i 
SOHu Jewesha: fault eh ovbuta’ quo Hot i Bata ha ton 


| 
=a 


i 
SMARR : 4 oh og sn des ppc al B af. we oh wd tia a re 
iN oe } Lo rRoO wa eB eh nm & a Ep 4 p Tigao iz mM < NS 4 22 5 ot L vale 
Phe: ; ’ t 
Reni? | ; >. i 
Lays, ) ; 2) ae 
h . j Ea) SN 14 se Ol) a ¥ Its a ee av . + Siey x Pre 3 (tot onke ial 
AY - 
a8 DN sates lias beak fiir iell mm t A i cata “ee k 7 
=e, | ; : . Deerpuormk oa benebetiar ' Ii eolbiineqes eves I gavs bgeked 
ve Ft \ ; P f- ' et) a 


mor? batoubeb too otew yery ded -,eriagy toe 2laded sic 


O3' inamnotwuoqgs edt oF velid esinegxns Lanotser ‘ent - 


a veh a ees tM ok) aD 
‘a . Lite yes Oa) enka MUMMRRE) co ' eee ae 
Bile BioStte hentdayo edd 26 sonevos Ns eh? Ve 

<a ! ie i all ¢ : on 
ek eee ae eee hin = 

Bia niext Io diemetateon, sat | sBupdoe auido oo saent te 

ar i 7 j i re , 


ra 


\ 


: — i 7 — = 
= ae ‘ 
ee 


8 sosi19 ot eteeqge sen! ‘ake ibetce nt eames 26680 | 


oF Ah 7 2 
Say x . 
pens 
ie [oR \ade att « a doa jon ea k 

) as t Pe vile b i : ‘Way b i ba Fy Hes ' 


agate nottenegs 7a0w ea tees ected: Haren 
P f c (ner 


a 


a 
a = 
Se 
a | w x 
oa 
— 
. 
ia 
- 
& *. 
A - 
r 
%, 
a 
he 


to to 
~ lox 


ANGUS, STONEHOUSE & CO. LTD. Bamks, dir 19287 
©, ONTARIO (Frawley ) 


CPR originally used 1958 claim loss and 
damage claim as a point of departure for its calculation 
of such cost. However, in Exhibit 132, "to make 
consistent with other parts of study", the average of 
claim payments experienced during the three-year period 
1956-57-58 was substituted for the previous data, 

This had the incidental effect of increasing such 
costs, although prior to such adjustment they were 
already at a level roughly 50 per cent aboWe that 
experienced by the CNR, which as I recall has older 
freight cars by which the loading presumably would 
be more subject to loss and damage, 

MR, SINCLAIR: I wonder if I might -- seeing 
that I would like to make a note of this, I thought that 
that inquiry was answered, It was raised previously, 
and the explanation, as I recollect, that was given, 
was that these figures were not comparable (CN-CP 
figures) because the CPR figures included adminis- 
trative costs associated with claims, and the Canadian 
National did not have that data to separate that out. 
Does the witness say that he recalls that explanation 
that was given in this proceeding, I think to the 
Commission -- I think it was given at a request when 
Mr. Stenason was on the tand and/or Mr, Bandeen, or 
the combination cf both of them, during the proceedings 
when this same point was raised, and I was wondering 
if this is something more we are being asked for or 
has that been overlooked? 


MR, FRAWLEY: Are you saying that specific 
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ANGUS, STONEHOUSE & CO. LTD. Banks, dir 19288 


TORONTO, ONTARIO 


(Frawley ) 
1 
2 inquiry was answered in the course of somebody's 
3 evidence? 
4 MR, SINCLAIR: My recollection was that it 


5 was. I was wondering if there was another specific 

6 inquiry, or has it been overlooked that this question 
7 was asked and disposed of, 

8 MR, FRAWLEY: Qo To whom was your inquiry 


9 directed, Mr. Banks? 


10 A. To Mr, Stenason. 
11 Q. By letter? 
12 A. As far as I can recall, it was only 


13]| verbal, and I think Mr. Sinclair is quite right, that 

14 the matter was discussed at the May hearings of the 

15 Commission, However, it was not clarified to the 

16 extent of enabling us to judge what the possible 

17 explanation might be. 

18 In any event, we will certainly check what 

19 Mr. Sinclair has told us, and --- 

20 MR, SINCLAIR: Tais is a matter that I could 
21 suggest could be cleaned up at this conference we are 

Ay) going to have. 

23 THE CHAIRMAN: Yes, 

24 MR, FRAWLEY s I think we would not have to 
25 convene that conference to answer a matter of this kind. 
26 Q@. Would you continue, Mr. Banks? 

27 A, In any event, our studies incorporate the 
28 original loss and damage sost because it was our intent 
29 -to use 1958. 


30 Going to page 25, the middle of the page, 
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2 dealing with yard switching. 


3 From what we know of the workpapers developed 
4 at the intermediate and terminal yards, we think it 

5 likely that the railway has overstated the costs 

6 incurred by grain switching because 

7 (1) CPR has failed to deal with the significant 
8 factor in switching costs, namely, the 

9 tendency of averages to conceal the work 

10 which is actually done. Not only has the 
11 CPR developed Siiveieevests at some yards, 
12 but it has combined switching averages 

13 


in &@ way which uses averages of averages 
14 to arrive at further averages. 

15 Giving an example of this, the CPR made yard studies 
16 at Kenora which developed by its method that the 

17 switching time per through load car at Kenora was 


18 1.1 minute, In the same period of yard studies 


19 it developed comparable costs at Swift Current of 

20 2.1 minutes per car, and at Revelstoke of 1.5 minutes 
21 per car. 

22 Tae simple average minutes per through loaded 


23 car at these three yards is 1.6, and this figure of 
24 1.6 switching minutes per through loaded car was 
25 then applied by CPR to all through loaded cars 


at ten other yards, including, among others, Brandon, 


27 Saskatoon, Lethbridge, Medicine Hat and Kamloops. 
28 Regrettably, since we had only CPR 
29 


data available, we mave mad to do the same, 


30 but we have endeavoured to recognize the 
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weakness oe ee in agsessing 

‘switching operations, 

Dr. Borts mas previously described how we have dealt 
with this procedure and how we have tried to make a 
point that every switclman knows: that big cuts make 
faster switching. 

The second major error that we found in the 
CPR Pees mets of yard switching relates to the toh 
‘that the railway apparently charges grain with certain 
elements of switching which were not in fact performed 
for grain traffic. : * 

And the third Fe th he to what we bee 
lieve to be erromeous computation and application of 
the winter switching adjustment. 

Our initial step in the endeavour to try 
to find reasonable switching costs for export grain 
relates to the ee eaten of accurate switch engine 
time requirements for the service of through cars at 
ieee main line yards where no tonnage adjustment is 
normally required for through freight tui tivey 1.@., 
at Kenora and for eastward train movements at Ignace 
and Field, In those yards, the CPR study has 
assumed that all through grain cars are "classified." 
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time is averaged against all cars 

passing through yards, but the work is done for the 
local cars only. Inour view this is inaccurate 
because classification is authoritatively defined 
as "train make-up and break-up", and this is obviously 
not required for car traffic which is pre-blocked 
on trains which have left a subdivision and are 
about to proceed on another with an equal or greater 
tonnage rating. 

Going now to page 27 =-- 

MR, SINCLAIR: When you are talking about 
train movements you mean empties? 

THE WITNESS: Yes, sir, we mean empties, 

Going to page 27 now, if we use the CPR 
data as to the number of grain cars passing through 
thege yards during the study period, which we did do, 
we then applied as appropriate the switching time 
per car developed for Kenora, including the limitations 
in such a procedure but for the same reason, which 
bound the work we did, namely the lack of completely 
suitable information. However, since a tonnage 
adjustment is here also necessary, we added,. at these 
other six yards, a factor for tonnage adjustment which 
is not included in the development of our switching 
time at Kenora, 

Correction of the third apparent defect in 
the CPR yard studies relates to the weight attached 
‘by CPR in Exhibit 132 to switching under winter 


conditions. It should be brought out, perhaps at 
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2 this time, that prior to Exhibit 132, the CPR cost 
3| estimate understated the costs of switching because 
4/ 4it included no adjustment for switching. The 

S| railway, mowever, corrected this in Exhibit 132. 

6| However, in so doing they used a method which rests 
7 upon the assumption that grain traffic flows at an 
8 even volume throughout the year. The fact is, however, 
9| that only 24 per cent of the grain cars unloaded at 
10| the export positions were handled during the four 

11 winter months of December, January, February and 

12 March, 1958, If this seasonal slack is taken into 
13 account, the so-called "winter adjustment" is reduced 
14 from 5.1 per cent to 3.7 per cent (15.3 per cent x 


15 24.35 per cent) of winter traffic. 
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MR, SINCLAIR: Do you mean unloaded? Is it 
based on unleads rather than terminations? Did you 
use unload as -e= 

THE WITNESS: We mean unloaded. 

MR. SINCLAIR: Through the elevator? 

THE WITNESS: We mean unloaded, Mr. Sinclair. 

MR. SINCLAIR; I guess you have not heard 
of demurrage. 

THE WITNESS: In my judgment the attempt 
made by the CPR to measure the maintenance and 
transportation expense and permissive earnings incurred 
by the movement of export grain was not pursued with 
equal vigeur in the area..6fiits traffic, general and 
miscellaneous expense. 

Manitoba/Alberta appreciate the problem 
faced by CPR Pin the apportionment of these indirect 
expenses, We believe that any method evolved for 
the purpose must } in the present state of rail 
cost analysis be rather more than less arbitrary. 

At the same time we believe that we have developed 

a method of apportioning these expenses which 
approaches more closely to the facts of the matter 
than that which has been used by the railway. To 

this end, our analysis embodbSs several departures from 
the CPR method yielding results such as are shown 

in exhibit 68 (revised). We have adjusted the CPR's 
passenger freight separations in certain accounts , 

No. 247, operation of rail and 468, railway tax 


accruals and have developed arfifor applied methods 
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other than that used by the railway to apportion 
tracks, traffic and communication rail expense. 
Finally we have computed these costs in two ways, 
firstly, so that their constant portion is entirely 
attributable to freight service, and also, for 
comparison, so that an appropriate portion of fixed 
cost is borne by passenger (including commutation) 
service. Our adjustment was limited to taxes and to 
the maintenance and operation of rail communications, 
CPR, to Setextert to which a share of the cost of 
CPR Bankok office is of CPR methods apparent to 

Crow grain traffic, ‘fhe CPR separates the laster on 

a train hour basis, which in my opinion tends to place 
an unduly heavy burden on the freight service, since 
separation on such a basis implies that the paramount 
use of communications is for control of train 
operations, with no weight whatsoever given to the 
extensive communications requirements for other 
transportation purposes, for maintenance of road and 
equipment, for general superintendence and for traffic 
solicitation and service. Inasmuch as the 

separation formula used by the I.C,C, reocgnizes these 
other burdens on rail communications networks, we have 
adopted and applied it to CPR's total Communications- 
Rail Expense, in 1953. 

A share of the freight portion of traffic 
expense was apportioned to the export grain movement 
by CPR in a conventional manner, which is to say, in 
_the proportion which grain transportation, maintenance 


and earnings variable expense related to system total 


Oe i sae k. 
‘Wy. oi iY - ; 
nd attoqt Kavu soutien v. ‘ade ran pad, 
a oy ae UA 

ie eposane ‘thas, not tseibaimine . 


be ‘ ee 
eee ows at sient spuaut be smo (ae 


+} v mo 


a 
foal wot? ras agers sede ded o8' “7 . 
, Ae | th is : ' 
s i Avice ma i \ 
, 9 8L8 bres ane shywna duigion gt, sidstwdts Bie, i 
iu iv _ 
) 7 Le e 
rokdwog) ba siago mage We ded? 98 meet woo) a8 


iy oA he 


12 2 sntbusoat) xonnen ts ‘7 yd ecxod et? he 


\e dnomteutbs THO 


bry conpaed tae | aw 

{ on 
1 ae i y 7 
er’ revs aire of ye ED) 7 


a Stok tho xo in, ab a A 


cerrand nberg, MOD! 


i . hi J ia 
dokdw, wiped, «tom, ater 
1 4 i) ’ A 
: 


, Kebad gvaed edad alta 
ag: BRO, mottexeqee, 


substan gums’ ko ous . 
3 merece dad trinkeow oc widen siete 


enoigas bh eumkn o srie 


* 


+ 


ot Ue DEC LIG “it a stoqaaen 


LyOMee THA, 28 fongtups 
ree Dee aodomehehion ; 
a | Rone eLs nue t ‘no tisxeges — 
Relay cy 1g a % yt 
Uenom eaattent autos, ites) HO buebuyd: wedtto i 


a 


tet: Letod altEO oF eae berique “hee bedqobs’ 


me ab Wey (Hii ma ; 


Beat. sanpaat iieit 


feat, ye 
aie 


it PRP RN 


otiianst toss bipns) season oda ite: onaia a4 


- 
‘ 


4 Pier d| 


| deo rae aiesy J trope. utd rt Anes at se 


Nils 


ve inéione | ety Hen ee: Mtg Bh 


ate comnesaten " dadwogen 


oe) J ui ves : # in ¢ 

ieee ae: 

cay 9H -Hetbta 9 
Gi 


ANGUS, STONEHOUSE & CO. LTD. Benks 3 dir. 


TORONTO, ONTARIO (Frawley ) a 92 95 


2 freight variable expense in these categories, This 

3 convention is adopted, by CPR and others, simply 

4 because available data do not lend themselves to more 
° refined methods, Likewise the development of imoroved 


6 data through special time and supply use studies 


7 directed to the personnel and material expense in these 
8 accounts are deemed infeasible for various reasons, 

9 There is already of record, however, extensive testimon 
10 demonstrating the inapplicability of conventional metho 
11 of apportioning teatfiesin general and costs of this 

12 character to the movement of Canadian grain to export 
13 positions. In the light of the facts disclosed by 

14 this testimony and the statutory status of grain 

15 freight rates it is obvious that certain normal 

16 traffic department activities are here precluded. We 
17 have therefore allocated to grain that portion of freight 
18 traffic expense which corresponds to the ratio between 
19 grain revenue and total system freight revenue. 

20 MR, SINCLAIR: You mean as proposed or 

21 in effect. 

22 THE WITNESS: We are describing what we have 
23 done in our development of cost estimates. 

24 Non-income tax accruals were charged by the 
25 CPR against the studied traffic in the same manner as 
26 traffic expense. Our departure from their method 

27 involves an analysis of such taxes by their nature, 

28 and assignment or appogtionment as seemed reasonable 

29| ~ in view of the information we possessed, I think we 


3 can profitably omit the details of our procedure and 
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go over to page 32, 

MR, SINCLAIR: . = have*a:note here that I 
was requested during these proceedings to prepare a 
memorandum with regard to taxes and I have not fied 
it with the Commmission. The data and the material 
was turned over to Mr. Stenason and I can at some 
time maybe put it back but I wondered if that cannot 
always be looked at in the conference, 

THE CHAIRMAN: We are looking for a lot at 
the conference, 

MR, SINCLAIR: It may save a lot of puting 
down --- 

THE CHAIRMAN: The Commission expects a 
great deal from the conference, 

MR, SINCLAIR: These are unemployment 
insurance and business and all those things. 

MR, FRAWLEY: Tracks per mile of road in 
Alberta, that is all going to be in? 

THE WITNESS: With the techniques presented 
in this study, two alternate methods of constant cost 
determination are available. Neither of these is 
preferable in itself, and each poses problems for the 
cost analyst. Once a determination of such cost is 
reached by either method another profound and unsolved 

has to 
problem/e faced, namely, their apportionment among 
various categories of traffic, By any method thusfar 
evolved, this is accomplished in a necessarily 
arbitrary manner, -. 
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1 

2 old.  .>papers I came across a discussion of this 

3 problem which I would like to read to you gentlemen. 

4 It says: 

5 "The apportionment of constant costs over 

6 the traffic on a 'cost of service' basis 

7 is, of course, a ph‘losophical impossibility. 
8 If these costs bore any relationship what- 

9 soever to the volume or character of the 

10 traffic handled, a necessary condition to 

a any rational cost apportionment, they would 
12 not be ‘constant!, Rather, the constant 

13 costs represent an indiviskble whole insofar 
14 assthe cost of producing the services 3r® 

15 concerned, Any apportionment must of 

16 necessity be arbitrary and arbitrary, 

17 apportionments here would have little more 
18 economic significance in the fixing of the 
19 correct level of a vate than they would in 
20 establishing the price of packing house 

ai products, The only recourse is to 'demand' 
22 considerations," 

23 THE CHAIRMAN: Whose words are those? 

24 THE WITNESS: Those are the words of Dr. 

25 Ford K. Edward, Institute of Industrial Transportatipn 
26 and Traffic Mamagement, American University, School 

27 of Social Science and Public Affairs in Washington, 

28 D.C. on January 27, 1954. 

2; MR. SINCLAIR: I think he said something 


30 somewhat similar when he was giving testimony. 
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MR, MAURO: -=.tRink. so, én crosszekamination. 

‘MR, SINCLAIR: Well, if my friend wants 
to argue it now, he can. 

MR, MAURO: We will argue the case iacsex, 

MR, SINCLAIR: I do not think it was in 

~—eross amination: === TEs, 

THE WITNESS: The basic method employed 
by the CPR (aside from the specifics of its 
application) in which sonstant cost is apportioned 
between grain and other traffic in the ratio of grain 
variable to total freight variable cost is neither 
more nor less arbitrary than other methods which could 
have been used. Had the CPR's apportionment of 
constant cost been accomplished on a ton and ton-mile 
basis, in accordance with established Interstate 
Commerce Commission practice, the results would, of 
course, have been more unfavourable to grain than the 
numbers which the railway chose to adv@nce; they would 
however, have been no more meaningful. 

To. provide an indication of the variety of 
results attainable by means of different fixed cost 
apportionment methods, we have prepared several 
analyses of such costs which are developed in 
accordance with the two alternative methods mentioned 
above. In their application we have in some cases, 
put the entire burden of system fixed cost upon the 
freight service, as did the CPR, and in other cases 
we have made adjustments to arrive at more appropriate 


results, as described below, In all, Manitoba/Alberta 
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have developed six patterns for apportionment of 
constant costs, as follows: 

aay Based on regression equations, without 
apportionment of constant costs to passenger service; 

Qe Based on regression equations, with 
apportionment of constant costs to passenger services; 

3. Reconciled with reported expenditure, 
without apportionment of constant costs to passenger 
services) 

4, Reconciled with reported expenditure, 
passenger services bearing an appropriate share of 
constant cost; 

Size related and geographic Constant Cost. 

De Without an apportionment to the 
passenger services; and 

6, With an apportionment to passenger 
services. 

Then going to page 34 to areas of imprecision. 
The constant and variable costs developed in the manne 
described above, when integrated with those CPR cost 
coefficients which have been properly computed are 
believed to provide an improved measure of the movemen 
cost of export grain during 1958. 

Our study however, also indicated other 
areas which seem to warrant additional research if 
greater precision is deemed desirable in assessing 
statutory grain movement costs both past and 
prospective. These points are, first, the fact that 


there is the CPR and our own study in the estimates of 
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the number of track miles which are substantially 
related to grain and I use the word "substantially" 
throughout in my testimony rather than "solely" 
because it does appear that the word "solely" would 
apply as far as we can tell to only two of the many 
branch lines which carry a good deal of the grain 
traffic. I have here a CPR work paper entitled 
"Statement showing Revenue Ton Miles, Grain, Total 
Revenue 50% Non-Grain, Total Net Ton Miles and 
Percent Grain Net Ton Miles to Total Net Ton Miles 
for solely Related Branch Lines." This last column 
on this work paper which is entitled "Percent. net 
grain ton miles to total net ton miles" is the one 
of significance in considering the use of the word 
"Solely". There are on this sheet data given for 
such subdivisions as Argorg, Wan@oe, Arcola and 
Cassels, among others which have respectfully the 
following percentages of grain net ton miles to total 
net ton miles -- 36.38. 

THE CHAIRMAN: That is for Arborg? 

THE WITNESS: Arborg. 

MR, SINCLAIR: These were all put in 
evidence when Mr. Stenason was here. 

MR, MAURO: They are in evidence and he is 
using them, 

MR, CUMMING: I do not recall it was given 
@ number but I have a recollection of Mr. Stenason 
giving the figures. 


MR, MAURO: It was in my cross-examination. 
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MR, SINCLAIR: I think we supplied the 
paper to him through you. 

MR, MAURO: He is using it. 

MR. SINCLAIR: There is some explanation in 
re-examination too, 

MR. MAURO: Q. All right. 

THE WITNESS: 69.1%, that is Miniota; 62,2% 
for Arcola; 59.2% for Colonsay and 62.9% for Cassels. 
Now, I have ticked those branches which represent the 
extremes of what I consider to be the misuse of the 
term "solely", Most of the grain carrying lines range 
upward from 75% to 100% but there are only two lines 
that are solely related in the basic meaning of that 
word, that is, they carry no other traffic on these 
lines except these two, 

THE CHAIRMAN: You use the word "substantial" 

THE WITNESS: Yes, sir. 

MR, SINCLAIR: What is the mileage on 
Arborg on that sheet? 

THE WITNESS: 36.8. 

MR, SINCLAIR: I want to call td the e~>. 
attention of the Commission --- 

THE WITNESS: I beg your pardon, the mileage 
is not on the sheet, we put it on and it is 74.3. 

MR, SINCLAIR: And it was only a portion of 
it that was solely related and taken in the computation 
in the whole subdivision, which, of course, includes 


Stonewall to Winnipeg which was discussed so, therefore 
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THE WITNESS: The mileages on the other 
subdivisions, as long as they have been brought in, 
are Mineota 43.8, 

MR. SINCLAIR: I am suggesting you have to 
have a mileage that has bean taken as solely related 
although the percentage of grain over the whole 
subdivision can quite well be low, on a line that is 
solely related bh. might he_bigh. 

THE WITNESS: The “tnformation given to us 
indicated that the Arborg subdivision was the only 
one that I can recollect where the complete subdivisio 
was not solely related, 

MR, MAURO: That is in the evidence also. 

A, Arcola was 96.7 miles; Colonsay was 
108.5 miles and Cassels 23.2 miles. In any event, 

I bring this matter up only to indicate to you that 
we do not use solely related, we think only two of 
these lines are solely related and in any event it 
is appropriate to state at this time for the record 
that Manitoba and Alberta in the interest of 
conservatism have assumed the concept advanced by 
the CPR as to expenditures on such a substantial 
validity of this concept. In our opinion its 
validity has to be shown, 

MR, MAURO: You had better underline that 


because we will be saying plenty about it. 
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19303 
Another probable overstatement embodied in both the 
CPR study and our study relates to the train switching 
costs which is described in more detail at pages 36 
and 37 of my precis. 

The third type of probable overstatement 
relates to transitional costs in dieselization, costs 
which will not recur in the future, 

Another type of overstatement relates to 
the possibility of a fixed element in the road engine 
maintenance costs which we have treated as 100 per 
cent variable with the traffic, just as the CPR has 
done. 

Another type of imprecision inkerent in 
both of these studies is the probability that future 
yard costs will be reduced at some CPR locations. 
This may not be appropriate to cost development for 
the year 1958, but it is appropriate for the determina- 
tion of future policy to consider the impact upon 
cost of operating improvements currently taking 
place on the CPR. As to these, Rallway Age, which 
is the authoritative trade journal, reports: 

"Canadian Pacific will install CTC 

for train movements through the Winnipeg 

terminal area, with the two-way radios 

on yard engines, the railway estimates 

that crews will be able to spot cars 

at customers’ sidings in half the time 

now required, and all traffic will move 


through Winnipeg 30 per cent faster." 
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The Manitoba/Alberta study has employed 
many cost components and coefficients developed by the 


CPR. 


to the precis of my evidence you will find unadjusted 
unit cost for account 201, road maintenance super- 
intendence and overhead as being $0.03288, This 
is identical with the unit costs shown in the CPR 
revised exhibit 63. We have also used on this same 
table unit costs identical with those employed by the 
CPR for accounts 227 and 266; for accounts 231 and 266; 
for accounts 249 and its share of 266; and for 
account 275, etc. Tae same thing can be said about 
the otker tables showing the development of our cost 
estimates, We have employed CPR costs very exten- 
sively amending these only where they seemed to 
require corrections for purposes of greater accuracy. 
Consequently, we have leaned heavily althougk 
not exclusively upon data which the railway provided, 
We have directly assigned some costs, apportioned others 
and used regression results as seemed appropriate. 
Our findings represpnt a research effort of substantial 
proportions, by which the provinces have satisfied 
themselves that the CPR cost study contains numerous 
overstatements, So numerous are these, and of such 
magnitude, that they have attached to the grain move-= 
ment a deficit stigma which it does not merit. 
Manitoba/Alberta find that 1958 revenues 


from the movement of statutory grain to export positions 
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far from imposing a burden on other traffic or upon 


the Canadian Pacific's general financial position, 
do in fact cover grain's variable movement costs 
fully and also contribute $585,910 to the fixed 
costs of the railway's plant. 

Q. And that figure appears on page 42 in 
the table there, extended? 

A. The difference between the revenue 
from Crow's Nest grain traffic and the sum of variable 
plus an apportionment of constant cost will be found 
to be in a range of from $9.8 million to $14.4 million 
when related to 1958 operations. This shortfall 
from total cost coverage is believed to be a character- 
“istic of the revenue contributions made by many com- 
modities other than statutory grain which move on 
the railways in Canada. Maniteba/Alberta therefore 
find no substance to the theory that the Crow's Nest 
Pass rates represent an inequity in the Canadian 
railway rate structure, 

Tae details of our cost estimates are found 
at page 42 and in the tables which follow my precis. 

Thank you, Mr. Commissioners, That com- 
pletes my prepared statement, 

Q. You have nothing of an extemporaneous 
nature to add to what you have read? 

A. No, sir. 

MR, FRAWLEY: Thank you very much, Mr.Banks. 

THE CHAIRMAN: We will adjourn now until ten 


o'clock tomorrew morning when we will have Dr. Ulmer. 
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Ottawa, Ontario, 
Friday, 
November 11, 1960. 


-~-- On commencing at 10:00 a.m. 


THE CHAIRMAN: Order, please, 


MELVILLE J. ULMER, recalled. 


CROSS-EXAMINATION BY MR, SINCLAIR: 


Q. Dr. Ulmer, you are aware Canadian 
Pacific is prescribed by law under the Uniform 
Classification Account to report to the Board annually 
its net rail investment? 

A. Yes, wir. 

Q. The net rail investment of Canadian 
Pacific determined by the Board of Transport 
Commissioners and in accordance with that determination 
and the classification prescribed by the Board, the net 
oer investment in Canadian Pacific at the end of 1959 
was 1 billion, 427 million, 676 thousand, 210. 

A, Yes, sir. 

Q. You are not challenging this net 
investment in the rail of Canadian Pacific? 

A, Ho, ostry 


Q. You agree, Dr. Ulmer, that the 


investment in the Canadian Pacific rail enterprise was 


made in the pursuit of legitimate business objectives 


by a reasonably prudent* management? 
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A, x1e8, sir, 

Q. In determining what you contend are 
reasonable permissive earnings of the rail enterprise 
of Canadian Pacific, “you first apportioned the fixed 
interest securities on the basis of investment, rail 
versus non-rail, and by following this method you made 
no attempt to determine the reasons underlying the 
issuance of the debt Securities; that is correct?- 

A, That is correct. 

Q. Now, for example, under your method 
a part of the 30 year collateral trust bonds --- 

A, Yes, sir. 

eg. --- three and a half issued November 
1, 1944, due 1974, in United States securities has 
been allocated and placed against the rail enterprise 
of Canadian Pacific; correct? 

A, Yes, sir; 

Q. I suggest to you, Dr, Ulmer, that this 
entire bond issue was in fact issued to take care of 
an obligation to Canadian Pacific in respect of an 
asset that is under the Board's classification wholly 
non-rail, and as a result of your method and as a result 
of assigning a part of that 30 year bond issue which 
was made for non-rail purposes, you have, of necessity, 
assigned not only non-rail to rail but rail to non- 
rail? 

A, May I respond to this? 

Q. Certainly. 


A, I have found that really it is rather 
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fruitless in a corporation as complicated as yours is 
to attempt to trace down a particular dollar that has 
been borrowed for presumably a particular purpose, 
Assuming that a corporation does borrow money for some 
purpose and uses it for this, as I am sure yours did, 
the very good it does, if nothing else, is that it 
releases other funds at the corporation's disposal 
which it may use for another purpose. I hence believe 
it makes more sense to distribute the fixed charges 

in the manner I did than attempting in this other way 
to trace down each particular dollar that the 
corporation borrows. 

I should say, too, that my distribution of 
fixed charges comes out to almost exactly the same 
thing as your Mr. Smith's distribution of fixed charges. 

Q. You say my Mr. Smith. Mr. Smith appeare 
hefore this Commission and gave evidence, but the 
distribution Mr. Smith gave was not his distribution 
but the distribution of the Board of Transport 
Commissioners, 

fis Yes -= so mine came out to exactly the 
same, 

Qe You knew that? 

A, I had presumed so. 

Q. You had presumed so? 

A, Yes, sir. He does not say. 

a, He does not say? 

A, Not that I can recall. 


Q: Well, you could have, I suggest to you, 
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by inquiry have ascertained that before the distribution 
of fixed interest securities was made by the Board of 
Transport Commissioners their financial advisers made 

a most intensive study and allocated directly where * 
that allocation was possible. Did you know that? 

A, I cannot say that I knew that. I will say 
that it does not make any difference in practice whether 
his method is followed or my method is followed because 
we come out with the same fixed charges attributable to 
Palas 

Qs Well, we will see about that later. 

Did your counsel show you this letter I wrote 
to him of July 18, 1960, in which a request was made by 
him and other counsel for the basis of fixed charges 
apportionment. Did he show you this? Have you seen 
this before? 

A, No, I do not think I have seen that. 

Q. I refer the Commission and the witness 
to my letter of July 18, addressed to provincial counsel, 
copy to the Board, parsuant to their request in which 
this is stated -- you might read it with me: 

"Pixed charges, with the exception of the 

interest on perpetual 4% consolidated 

debenture stock, are directly allocated to 
rail and non-rail,. Interestfy on perpetual 

4% consolidated debenture stock is apportioned 

on the ratio of net investment in rail and 

non-rail". 


Mark that, would you -- "net investment". 
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"This formula is that used by the Board of 

Transport Commissioners since this judgment 

of September 20, 1949, and followed by it 

in subsequent judgments; for example, specific 

reference to the adoption of the formula is 

made by the Board on page 14 of its judgment 

of March 1, 1950," 

That was not brought to your attention? 

A, No, that was not, 

Q. Now, in your apportionment of fixed 
interest securities, rail versus non-rail, you used 
gross investment 

A, Ledid, ‘sig. 

Q. And did you know that the Board used 
net investment, rail and non-rail? 

A, No, I cannot say that I did. Again, 

I am not sure that it makes any dserataacds in ‘facet, 
I am rather sure it does not make any difference. 

Q. Now, we will just see. 

I suggest to you that the reason the Board 
used net investment was to properly reflect the 
depreciation accruals of each group of bonds, rail and 
non-rail, which is not possible under your method? 

A. Yes,) sir... t0feourse, this is a 
proportionate allocation, and it would have to be true 
that a proportionate allocation based on a gross 
investment concept is different from the one based on 


a net investment concept. 


a. Quite right. 
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Now, Dr. Ulmer, under your approach to what 
would be reasonable permissive earnings on equity 
capital, you took 1959 net earnings after fixed charges 


rail and non-rail; correct? 


Q. The fixed charges deducted were as 
calculated by you on the basis I have distussed? 

A, Yes, six, 

Q. You will agree, therefore, that any 
error in your approach on fixed charges also affects 
the calculation of earnings, rail versus non-rail? 
This necessarily follows? 

A. Well, I hesitate at the word "error", 
because I am not at all convinced that my method is 
not as good as any other one that might have been 
adopted. 

Q. Well, any difference that results from 
a method you follow by taking gross investment axid by 
not looking behind to see what the debt securities 
were issued for necessarily tis webyey the relationship 
of rail and non-rail and the ee Oe made by the 
Board? 

A, Any difference in method in allocating 
fixed charges would affect the allocation of net 
earnings, yes, sir. 

Q. In your table 2 you made reference to 
annual average earnings 1957 through 1959? 

A, Yes. | 


Q- You said on page 2 of your paper that 
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TORONTO, ONTARIO (Sinclair) 
1 
Z -- and I am quoting you: 
3 "These earnings are distributed between rail 
4 and non-rail in accordance with the Board of 
5 Transport Commissioners classifications”. 
6 A, Yes, sir. 
7 Bi Now, taking 1959, therefore, I suggest 
8 to you that you did not follow the Board's classificatian 
9 in arriving at rail and non-rail earnings; and, in fact, 
10 you have credited to non-rail earnings which under the 
11 Board's classification are rail specifically, express 
12 and ‘barge! services in British Columbia. Did you know 
13 that? 
14 A. I will say that I took these reports of 
iff earnings from the reports of your company files with 
16 the Board of Transport Commissioners, and presumably 
17 in accord with their regulations. In fact, I am sure 
18 they were in accord with their regulations. 
19 a, Well, I have the report here, and I am 
20 going to suggest to you that you did not do that, and 
Py you yourself said that you did not do that on table 2. 
22 If you will look at the source of table 2, you have a 
23 mixture of corporate report and Board report. You have 
24 shown that right on the footnote to your table 2. 
25 d, Yes posir. 
26 Q. Did you know there were differences 
27 between corporate reporting and what was required 
28 under the classification; did you know that? 
a-29 | te Oh, yes. 


3 Q. You knew that? 
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A. I did know that, 

Q. Well then, when you were saying you 
were making it in accordance with the classification of 
the Board in the determination of rail earnings, why 
did you not take all your figures from the one source? 
Why did you take part of your figures from this report 
and then take the other figures from the corporate 
report? 

A, I believe that I took my figures from 
the report to the Board of Transport Commissioners 
and then noted that some of them agreed with those 
included in your annual report, and hence cited it, 

Q. By doing that, you got a lower figure 
for rail earnings; did you not? 

A, I did not believe that I did, no, sir. 

Q. Well then, why did you not take the 
figure shown on the Board report that you started to 
work from? 

A, Tt is my understanding that I did. 

Qe Well, you could not have, I suggest to 
you, because the figures are different. Your base 
figure is from the annual report to the shareholders 
and your calculations are from the Board's report 
pursuant to the classification. 

A, I am not sure what you mean as the 


base figure and the calculated figure. 
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Q. Well, you take a figure for railway and 
add to it the additions to railway to make rail? 

A. Yes. 

Q. And you take the railway figure from one 
source and the adjustment to the rallway figure to get 
at rail from another source; correct? 

A. My memory is that I took both these 
figures from the report of your company to the Board 
of Transport Commissioners. 

Q. You think you did. Will you show me 
on your calculation where is express, how did you get 
express earnings CP assigned to rail, how did you do 
it? Is that from the report? 

A. My memory is that I took this total rail 
figure from your company's report to the Board of 
Transport Commissioners, 

Qe And then you added other income rail? 

A. No, the total rail figure is (3315200; 000 
here, 

Q. But I suggest to you the only figure you 
took as your base figure --- 

MR, FRAWLEY: If I may interrupt. DR; 
Ulmer examined these figures in Washington in Mr. Banks! 
office, I think. 

THE WITNESS: That is true, 

MR. FRAWLEY: And if the witness is gener- 
ally without memory and these papers not being here -- as 
I a these papers which goy jooked at in Mr. 


Banks! effice were stockholders! reports or reports to 
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the Board? 

MR. SINCLAIR: I do not know why you inter- 
rupt at all; I am asking him on the basis of his own 
Table 2, and showing him what he necessarily had to do. 

MR, FRAWLEY: I think the witness said, 

"I think" and "As I recollect I got this figure from 
such-and-such report," Now, if the witness wishes 
we can have that verified by making a telephone call 
to Washington. 

MR, SINCLAIR: Is it not amazing that a 
financial man would come up without some working papers 
when I made it abundantly clear the day before yester- 
day the line on which I was challenging his evidence? 

MR, FRAWLEY: The day before yesterday this 
gentleman had left Washington. It is obvious he 
has come here without these reports which Mr. Banks 
possessed himself of,and also the stockholders' report 
for the year-long study. 

THE CHAIRMAN: We do not want to reflect on 
witnesses here, 

MR, FRAWLEY: And in any event --- 

MR, SINCLAIR: The word "absurdity" was 
used by this witness and I will show where the absurdity 
lies. 

MR, MAURO: That is an insult to this Com- 
mission. 

THE CHAIRMAN: We do not want any absurdity 
between counsel. 


MR. MAURO: When counsel says what he is goi 
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to say --- 

MR. SINCLAIR: I still say I am going to show 
where the absurdity lies. 

MR, FRAWLEY: I am only concerned at the 
moment with whether or not it becomes material for the 
witness to give a proper answer than "I think", "I took 
it from this or that book". It is easy to determine, 
It can easily be checked by a telephone call. 

MR, SINCLAIR: Q. Why did you not take it 
all from one source, icing did you pat in jtwo: sourges? 

A. I have already answered that. 

Q. How? 

A. I said I took it from the annual report 
of your company to the Board of Transport Commis- 
sioners. 

Qe I suggest to you you have made no adjust- 
ments at all for express and that if you look at 
Schedule © I think you will see that the figures cannot 
agree with that. I suggest to you what you did was 
take your base --= 

As Is this your figure here? 

Q. Just a minute, you then took Schedule 66, 
made calculations in here, added this to this and left 
out, by the very nature of things --- 

THE CHAIRMAN: You are showing the witness 
the Board of Transport Commissioner's Report. 

THE WITNESS: Yes. 

THE CHAIRMAN: It does not --- 


MR. SINCLAIR: Q. There is a --- 
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A. I am amused because it looks to me as 
though the omission here is exactly $300,000 which in 
my calculation for the purposes for which this report 
was written was absolutely, thoroughly, insignificant. 
I would like to say one other thing: I never was -- 
you are reading my mind as to what I did and I never 
saw a report of this kind at all. 

MR, FRAWLEY : If you ask Mr. Sinclair to 
take the book in your hands I am sure he will let you. 

MR, SINCLAIR: Q. What does this mean? 

A. I shall tell you exactly what it means, 
I received from my friends here in Washington --- 

Q. This is Ottawa. 

A. I received from my friends here in Ottawa 
reports compiled by several accounting firms and our 
study in this report, these figures, were taken pri- 
marily from the report of your company to the Board of 
Transport Commissioners. Thais was my source, 

Qe Well, this is a report. This is it 
right here, this is the annual report of the Canadian 
Pacific Railway to the Board of Transport Commissioners, 

A. Yes, sir. 

Q. A copy of which was in my friend's hands 
and -<-- 

A. Well, I had the reports all certified 
by public accountants;as to the accuracy of it 
it was beyond question. 

Q. Well, I suggest to you you have left out 
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A. I suggested that it made absolutely no 
difference in the substance of this report. 

THE CHAIRMAN: Mr. Sinclair, what is the 
total of the express and barge service? 

MR, SINCLAIR: $312,627. 

Q. Now, Dr. Ulmer, in computing it there 
must be rail earnings on equity capital. There are 
means of apportioning a dividend if in any year rail 
earnings did not produce any dividends then no dividends 
would be required under your method? 

A. If rail earnings did not produce any 
dividends other than what --- 

Q. No dividends would be required under 
your method? 

Ax Oh, no, sir, I disagree with that. 

Q Well, if no dividends were --- 

COMMISSIONER ANSCOMB: You mean if no profit 
was earned no dividend would be paid? 

MR, SINCLAIR; No, I am asking him if under 
his method no dividend was paid. 

MR, CUMMING: You said "earned". 

MR, SINCLAIR: Q. I am sorry, if no dividen 
was paid under your method, Dr. Ulmer, no dividend would 
be required in arriving at permissive earnings? 

A. No, sir, I would not agree with that. 

Q. If no dividend was paid in one year only, 
that is why you would not agree; is that right? 


A. No, sir. 


Q. If no dividend was paid for three or four 


¢ 4 . 2 : >) x ' . isi! 
“te , Au ow YY J ; e f S , Brie J bs Jnl 4 sad 8 ~380 :. a " => 
oi fi » * ‘Ae - 77 
x. Se droees. effi? fo vont raw eas a) agliere 
MG lint et | oa 
‘ AY Z 
. P d g Anas PS cal "ee é 
TS i } ' fakoiks th RAR EA ar, : 
ce | an 
y | , : nv, if 
; . 4 
fan trees Sead bos 2aGTgxrs, 1 0 fated 
i i ‘ \ if a t 
Shee ie : rr: - ; 
mi id Ph iy Ba SAIOWTS » am 
my 
ne : iat ; : 
le , 7 7" be 4 - ory ee ont “+ f 
, Be ak.) 
, et an ‘te > pte engtirrae [lai #d vag 
fey / et ” f 
ie 
: i i : 
ai. P al aft nf ae a q AA Hao 
¥ : 
int none bash wborg tum DSb enatasas 
| 
; , ‘ i . 
| ‘ ‘ & mite i ap & Sd woe 
= ; 4 / a ad 
} 
aN rae A 
‘ 2 ¢ < s ~*~ * ~ 
: 
‘_ ' ‘ 
a af bd [30 i Tf 4 vib 
4 y 7 5 = 7. 3 4 t 
Mane |e - . d 
” ‘ ee (Sa rae TLD y 
a ’ ; : 3 f 
Ay : / 
Al t hy s Off 4 i" f ’ 
RE 
1) ‘ 
hal, ; P Es 5 
esd FS 
7 ; . 
1 : EF 
' - : 4 sn . es r 27 4 : , 
ae eo 00 ¥ 2 Areal ie 
. 
| ; - P ties na 
f tha bLvoW, Saehly hh of ) hearse eee 
' \ 
=4 * 7 ie ‘ 
i ne iy ¥ i F oe 
; y 7 A 
? ‘ 
i : 
| bf y De on, Boadtan. eld 
. z ; Jy t 
5 oY MUO... AM 
i : 
tl, or , on 4 r erna ‘ 
ee 2 Di eh A > "4 i le tw Lm iy ri 
4 . ‘ae i , J 1 
. Bie " a vi i mor . rt ; ; (Ox w oe’) iY *¢¢ Botte bh} &q & Ea 
a | deh (nea 
{ 5 Lt P 
; ‘saantniseds sy relLaris Ls SFRLVIS: tk Be LEnSs od. 
q ' *, it 
: , ) a, 
A * * Ge fas te 2 sc “7 ‘ 7) 
| —, t We Bs 7z } ’ Plas eee 24, Z % - Ae) 4 A a] 
‘ f 5. H) ¥ 
‘ mal 
y ‘ ‘ _— ~~ on > wih F a7 A. P 
Une ceey one a2 6184 sew BatentvtS OM 33 Pious r 
pines | 
i ee s 
* 4 . od " aS , ¢ Zs, me 
oneds tate eh). eoRge Jott soon. wow at deed 
‘ 5 : ‘ <? =e aii. y 
: ; inns 2 4 
% = *, 
i, 4 , r ¢ . = 9, ost: es on A a ie 
‘ Anak . Ph 


= ‘s00% x setae ‘x02 bt 


eG = a Pea aw ae 


wits Goan 


at 0) rie 


ANGUS, STONEHOUSE & CO. LTD. Ulmer, Ccr=-ex 19320 
TORONTO, ONTARIO (Sinclair ) 


2| years then under your method no dividend would be re- 


3] quired? 

4 A. No, sir. 

§ Q. Well, then, why do you say that what may 
6] be termed, these were your words, the cost of money is 


7 the dividend paid in that year? 


8 A. Are you quoting from something? 

2 Q. Yes. 

10 A, May we have it? 

11 THE CHAIRMAN; Where did he say that? 

12 MR, SINCLAIR: At page 2, I think. I will 


13/ deal with page 2 where you refer to a dividend of 


14; 41,50? 
15 A. Yes, sir. 
16 @. And you use that as the basis of what 


17 you say will be termed the cost of money? 


18 A, Oh, no, sir, that is your interpretation. 
19 Q. But you do not agree with it? 
20 A, I do not agree with your interpretation. 


21 I did not say that, I did not say "cost of money". 


22 Qe What should be termed cost of money? 

23 A, No, I did not say that, 

24 MR, FRAWLEY: My friend began by saying 

25 | "You said such-and-such", and in that case perhaps you 


26| had better look at that page and find out what the 

27 witness said, 

28 MR, SINCLAIR: @. All right. There are 
291 eiements in this total figure and one is the dividend 


30 paid. You agree in that figure one of the elements 
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2 is the dividend paid? 


3 A. Yes, sir. 

: Q. Well, would that figure change if no 
5 dividend was paid? Would it? That is an easy 
6 question, 

‘| 


MR, FRAWLEY: The witness is not used to 

8 being shouted at. 

9 THE WITNESS: Yes, that would, May I 

10/ straighten this out? 

11 MR, MAURO: ea the witness answer. 

12 MR, SINCLAIR: Q. If you want to answer 

13 it is your privilege. 

14 A, You have said that this figure of 

1S $31,288,000 his been termed by me as the cost of money. 


16/ «deny this. What I said here --- 


17 MR, MAURO: Mr. Chairman, I say it is 

18] about time that a little discipline was shown. 

19 THE CHAIRMAN: Mr. Sinclair, give the witness 
20 a chance. 

21 MR, SINCLAIR: I will read the sentence. 

22 MR, FRAWLEY: The witness has not answered. 
23 If you do not mind, at least he should be allowed to 

24 answer, 


MR, SINCLAIR: Q. Will you read the sentence? 
A. Tae grand total, or $31,288,000, may 
all 
be termed the cost of /the equity capital employed during 


the yeary and this is very different from the cost 


of money. I shall explain this: this is the money 


that was paid for the use of capital during this year 
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and in this sense it may be termed the cost of the capita 
during this year. Now, this particular cost may be 
greater than that required over the long run, greater 
than any reasonable concept of the money to the corpora- 
tion or it may be less. I go into this later on quite 
explicitly, I think. 

Q. So you say that what is paid in a year 
does not determine the cost of mmey? 

A. Not necessarily. 

Q3 Well, it would be happenstance if it did, 
would it not? 

A. yes; “sire 

Q. Now, you apportion dividends on the basis 
of earnings; correct? 

A. Yes, sir. 

Qo Now, did Mr, Frawley draw to your atten- 
tion === | 

A. Excuse me, I may have said "Yes, sir" 
too fast. It was on the basis of retained earnings. 

Q. Now, on the basis of earnings, correct? 

i Yes, sir. 

Qe Did Mr, Frawley draw to your attention 
that apportionment of dividends on the basis of 
earnings from rail plus non-rail had been advanced 
before the Board of Transport Commissioners and rejected 
by the Board? 

RS I was aware of this from the Board's re- 
ports, yes; sir. 


MR, FRAWLEY: I am sorry, I must correct my 
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friend when he says that the obligation of the provinces 
for the apportionment of dividends was rejected. There 
has been prescribed by the Board what in the Board's 
opinion constitutes a proper apportionment of dividends 
between rail and non-rail. Now, the detail of it I 
need not go into at the moment, 

MR, SINCLAIR: . Well, Mr. Frawley, we will 
see, Dr. Ulmer said he knew it from the reports, 

THE WITNESS: If I may amend that, it is 
my understanding the Board of Transport Commissioners 
have not apportioned these earnings. I do not know 


whether they rejected any particular application. 
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Q. Well, I will refer you to the actual 
language: page 9, the pamphlet copy of the March lst, 
1950 Judgment of the Board which is reported -- I 
haven't got the citation, but I read: 

"But more important, however, I would com- 

pletely reject the basis for apportionment 

of dividends as advanced by respondents, 
The basis advanced, is.expladined in the paragraph above, 
which is a distribution, you will remember, Dr. Ulmer, 
based on earnings? 

A. Yes; air. I should say I was not pre- 
suming here to provide any basis for legal regulation 
on the part of the Board of Transport Commissioners, 

I am presenting an economic analysis, hence I still 
stand by my own method for my own purposes. 

@. Well, Dr. Ulmer, did you know that sub- 
sequent to the Judgment that I have just referred to 
and we have discussed, your present clients, among 
others, appealed to the Privy Council of Canada from 
the Judgment of the Board that we have been dealing 
with, which is known as the 20% Case, and among other 
matters raised the failure of the Board to determine 
the apportionment of dividends between rail and non- 
rail, and the provinces you now represent requested 
the Privy Council to refer the matter hack to the 

Board to correct its error. Were you told by your 
counsel in view of your knowledge of the Judgments 


that the Privy Council held on the appeal that these 
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provinces had not proved any error on the part of the 
Board and rejected the appeal under Privy Council Order 
5652, November 29th, 1950? Was that brought to your 
attention? 

A. I should say that for my purposes this 
would not have changed my judgment whatsoever. 

Q. That is not responsive, Dr. Ulmer. 

Was it brought to your attention? 

A. I should say these reports were brought 
to my attention -=- not in that specific matter. 

Q. You didn't read it yourself and note that 
the Privy Council of Canada had rejected the basis 
of apportionment of dividends on earnings? 

Ai I should say I knew the Board of Transport 
Commissioners did not make this apportionment. I do 
not remember whether I read that particular sentence 
you cited to me, | 

Q. I am talking about the Privy Council 
of Canada. 

As Oh, yes. 

Q. Was that drawn to your attention? 

A. I don't remember whether I read that 
particular citation, but I knew the ¢fects of it, and 
that no apportionment was made. 

Q. Did you know the provinces had appealed 
from the Judgment of 1950 that I referred to, to the 
Privy Council of Canada? 

A. I am not sure that I knew it. I pro- 


bably did not know it. I have a vague recollection of 
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hearing something about this. 

Q. Well, then, your position is that in 
refusing to follow an apportionment theory for dividends, 
the Board of Transport Commissioners and the Privy 
Council of Canada was in error? 

Res Oh, no, sir. I am not expressing a 
judgment about this. Maybe there was an error and 
maybe not. I do not presume to judge this now, I have 
had a different objective in mind. I would still do it 
the way I have done it regardless of the ruling. 

MR, FRAWLEY: Mr, Chairman, I said a moment 
ago that the Board had developed a distinction between 
the amount of dividend which should be charged to 
rail as against the amount charged to other income, 
and I have been looking in the interim to find out that 
treatment, I am sure it is on the tip of my friend 
Mr. Sinclair's fingers, and I feel it saow1a be called 
to the attention of the witness what the Transport Board 
did, and has continued to do, in the matter of charging 
up dividends. It runs in my mind that the Board 
does not charge to rail now all of the dividends which 
it pays to its shareholders, and that it charges to 
rail only some of those dividends, and that they regard 
that -- and I think in the Judgment some such words 
as that will be found -- they will regard that as the 
proper disposition that we have made over many years 
that all of the dividends should dot be apportioned 
LOarasl « I suggest my friend call that to the atten- 


tion of the witness, otherwise I will go through the 
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Judgment and put my finger on that point and call it 
to the adtention of the witness later. 

MR, SINCLAIR: Of course, Mr. Chairman, what 
I am dealing with is a proportion or allocation of divi- 
dends on a basis of earnings which is basic to the 
witness! situation and his method, What my friend is 
talking about, with all due respect, is a different 
thing. 

Q. I am going to put a hypothesis to you, 
Dr. Ulmer, and so that you may follow it and have it 
easily before you I have had it typed out, so that 
you can read it for a moment. It is a simplified 
hypothesis, and so that you will not get lost in the 
language I have had it typed’out. : 

My questim is this; "A" inherits a large 
sum of money and uses it to set up a business. The 
return on total investment following five years of 
operation averaged 5 per cent, 

"B" sets up a similar business to "A", but 
raises all the capital by way of loan at an average 
interest rate of 10 per cent. The return on total 
investment following five years of operation averaged 
5 per cent. 

"co" sets himself up in a similar business to 
PA” and “BYZ For one-half of the capital he uses his 
savings and the other Malf of the capital he borrows 
at an average rate of 10 per cent. The return on 
total investment following five years of operation 


averaged 5 per cent. 
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In those circumstances, what is the cost of 
the capital to nAMo What is the cost of the capital 
fo." B"9? And, what is the cost of the capital to "ca"? 

MR, FRAWLEY: Mr. Chairman, I am quite sure 
the Commission will be willing and my friend as well 
to allow Dr. Ulmer to study this and see whether or not 
it is a matter of an application of some algebraic 
equation -- at least, give him some opportunity. 

MR. SINCLAIR: ot You don't need any 
opportunity, do you? 

A. Yes. I find these examples differ so 
dramatically from the problem before us -- a great 
corporation such as the Canadian Pacific -- that I Hies 
tainly would need time to see just what that difference 
Te 

MR, SINCLAIR: All right, I will defer my 
questioning for such time as he needs to study it. 

MR. FRAWLEY: This requires an interruption 
in your cross-examination? 

MR, SINCLAIR: Of course, It won't take 
you very long, will it, Dr. Ulmer? I can put these 
questions, but if you need ten minutes --- 

MR, FRAWLEY: Well, don't you tell him what 
time he needs. 

THE CHAIRMAN: There is no use being too 
aggressive with the witness, Mr. Sinclair, and the 
witness should be responsive. We will try to get 


along without unnecessary interruptions. Go ahead, 


Mr. Sinclair. 
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MR. SINCLAIR: Well, I am waiting. 

MR, FRAWLEY: @ne witness said he wanted some 
time. 

MR. SINCLAIR: Q. Would you tell the Commis- 
sion how long, Dr. Ulmer? 

i ae You had suggested ten minutes and I 
think thus far you have given me a minute and a half. 
Would you like to go on with another line of questioning, 
or let me have a ten-minute period? 

THE CHAIRMAN: We are wasting time, gentlemen. 

MR, SINCLAIR: Well, if the witness wants 
ten minutes ---= 

MR. FRAWLEY: We are not wasting time if the 
witness says he needs time to answer the question, 

THE CHAIRMAN: How long would you need? 

THE WITNESS: Oh, ten minutes, sir. 


| 
--~Gport recess. 
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THE CHAIRMAN: Order, please. 

MR, SINCLAIR: Q, Yes, Dr. Ulmer. 

A, I had feared on first examinjng these 
examples, that sufficient information had not been 
provided for me in order to answer the question asked 
as I understand it. I believe the question asked is 
what is the cost of capital to ay, etc.? 

Q. What is the cost of the capital to."A"? 
what is the cost of the’¢apital (vd YB! --- 

A, You say the capital now, but it does 
not say so here. * 

Q. What is the cost of the capital to "“\A"), 
to "B"), and bo "@") in the examples given? 

A Sty Well, my notion of cost which I 
think agrees with the opinion expressed by all major 
economists at the present time and since the latter 
part of the Nineteenth Century when these concepts were 
peel aana is that the cost of capital to a firm is the 
minimum amount necessary to keep that capital 
. productively occupied, and this means, of course, in 
the case of a corporation such as your own, meeting 
obligations to stockholders, and ‘aequiring the capital! 
necessary to fulfill its obligations to the public, 

In order to apply that concept, one needs to know 
something about the alternatives that are available. 
I do not know that in @ case ot ff firm A. I do not 
know the form in which the money has been invested, 
ee ease with which it could be extracted --- 


. Let me help you, then. You do not know 
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the form. It says he inherits a large sum of money. 

A, That is the source. 

Qe That is the source, and there are no 
restrictions on its applications; he can invest it as 
he will. If he decides to put it all into a business --- 

A. You have said he used it to set up a 
business. I do not know in what way this money has 
been used to set up a business -- whether it has been 
invested in railroad cars or vegetables or men's shirts, 
or what. I simply do not know the ease with which he 
could get this money out of the business, the degree to 
which it may be sunk in it, or anything else about it, 
and this is important. 

So, Well, I am going to ask you to assume 
with me, Dr. Ulmer, that this is a very simple problem 
that could well be put to you in any university by 
one of your undergraduates, and he just asks you to 
help explain finance by taking the most simple of 
examples, I have told you in example "A" there is no 
restrictions. You can put it in normal business and 
the alternatives are the risks that businesses generally 
have, and that applies to "A", "B" and "Cc", 

A, I would say, sir, that I do not know 
honestly what a normal business is, and if a student 
presented these examples to me, I would say they are So 
excessively simple that we cannot apply the principles 
we have been earning in this class. 

Q. Just allow us to be very simple, Dr. 


Ulmer. Perhaps you could help us on the simple 


material before we get into the complex. Would you 
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try to help us on the simple, You put what 
qualifications you will on your answer. 

A, Sir, these are your examples. I would 
much prefer you to fill in the details. 

Qe I have filled in all the details I 
think are necessary. If you think additional details 
are necessary, put them in and so qualify your answer. 

Would you please now give the Commission 
what is the cost of the capital to "A"; what is the 
cost of the capital to "B"; and what is the cost of 
the capital to "Cc"? 

A, I am afraid, sir, that I have already 
answered this question. I cannot provide -- with 
the information provided for me, I eannot provide an 
answer to your questions. The information is inadequate, 
as I see it, 

Q. Very well. 

A, I have already given you the principle 
that I do apply to this, We must know something about 
alternatives available, which are not available in 
these examples. 

Q. The alternatives are the whole 
alternatives of the Canadian economy. They are the 
alternatives. The whole alternatives of the Canadian 
economy. 

A, We always have before us alternative 
opportunities, but the degree to which we are able 


to take advantage of these may be another matter. 


But this might differ very severely between A,.B and 
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C. They may not be able to avail themselves to any 
of the alternatives in the Canadian economy. 

Q. I am suggesting to you, make it as a 
qualification that they have full alternative rights 
of investment. Under that basis, would you answer? 

fa Ah, you are suggesting now that these 
corporations are each free to extract this money from 
these enterprises without loss whatsoever? 

Q. No, Dr. Ulmer, I am saying that when 
they put the money in the business they have the full 
opportunities of alternative investment. The full 
opportunities, 

A, Oh, when they put their money in the 
business, they had this alternative? 

Q. Yes. 

A, But the money is in there now, and 
this is the important thing: what alternatives do 
they have now. And, really, I must say unless you 
can help me on this -- I thought you had helped me -- 
but this would help me on this, and I may be able to 
answer the question. 

a. All right. I will help by taking 
example "C", Example "Cc". The business improves 
materially in the second five year period so that its 
return is 10%. Would you like to jot this down; it 
might help you. So, on his return is 10% on the 50% 
of equity in the business. He decides to use one- 


half of that return for capital purposes of the 
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business rather than borrowing or issuing stock. What 
is the cost of capital now under example "Cc"? 

A, He earns, you say, 10% on his 504 
equity in the business? 

Q. That is right. 

A, And I lost the second element of this 
example, 

Q. And he decides to leave one-half of 
that in the business, to apply it back in rather than 
putting it elsewhere or by issuing securities either 
debt or equity. Now, what is the cost? 

A. You leave me in the same position as 
I was before, I do not know what alternatives this 
firm “has. 

Q. He has the full alternatives of the 
Canadian economy. He has made money that amounts to 
10% on 50% of the investment. He could have bought, 
if he wished, brewery stock; he could have bought 
stock in the Toronto-Dominion bank; he could have 
invested by buying a timber limit; he could have 
invested in a ship; he could have decided to set up 
a statistical service to assist labour organizations 
in presentation before various tribunals. 

MR, FRAWLEY: How about Alberta oil? I 
feel badly. 

MR, SINCLAIR: Q. And he could have 
invested it by buying a ranch, There are a few of 
the alternatives that are open to him, And he could 


have, in the last one, bought stock in the Canadian 
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Pacific Railway. 

A, Well, Mr. Sinclair -- 

Q. These are examples, 

Ay You have told me in all of these 
eases; and, once again, in great detail, what this 
investor could have done. 

Q. Yes? 

A, But you are not telling me what I have 
asked; namely, what is it possible for him to do now. 
And this is the important thing. Once we find this 
firm in this particular situation, what are its 
alternatives? 

Can it take this money out of the corporation, 
and take advantage of the grand opportunity of buying 
Canadian Pacific Railway stock or not? If I knew this, 
it would help me; but, without knowing it, I cannot 
answer the question. 

THE CHAIRMAN: Gentlemen, we are approaching 
11 o'clock. I do not think we have to apologize for 
working today; it is in accordance with the tradition 
of those whose memory we hold, and now, I think in 


honour of their memory we should stand two minutes, 


--- Two minutes silence --- 


THE CHAIRMAN: I am sure we were all 
thinking of different people. Mr. Sinclair? 
MR, SEHGLAIR: “°Q; oes) sim; 


Dr. Ulmer, is yow answer to this Commission 
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on these questions I put to you that you do not feel 
you can answer them because you have to have an 
intimate knowledge of each of the businesses and the 
environment in which those businesses operate, Is that 
your position? 

A, My position is that I cannot answer the 
questions stated here without more information than 
has been provided to me about these firms. 

Q. Would you let me put it to you this way, 
that the type of information you need is an intimate 
knowledge of the businesses; you need that? 

A, I would not say necessarily so, sir, no, 
but I do need more information than I have here, 

Q, What do you need? 

A, I do need to know the form in which 
these investments have been placed. Are they transferable 
or not, in particular: can the money be taken out withou 
loss or not, 

Q. Let me take "C", He had a decision to 
make as to whether he was going to continue to put 
money in the business, on the addendathat I put to "Cc". 
He had a decision to make, At that time, he had the 
right to put it anywhere he liked in Canada -=- anywhere. 

Now, what is the cost of "B" capital to 
"oc" in those circumstances? Never mind about anything 
more than this one question now for the moment. At 
that time, what is the cost of the capital to "Cc" ? 
| A, Now, just so that we understand one 


another, we do have "C", an individual, who has 
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obtained a certain amount of earnings from his 
business, and he is considering whether or not to do 
what with the money? What are the alternatives? 

Q. The whole of the alternatives available 
to a Canadian citizen. 

A, Well, he is an individual who considers 
this is money available purely for investment and not 
for living expense, but for investment, And, now, 
he is either going to invest it in the Canadian econom 
or in the firm that he has already established, The 
remainder of the Canadian economy. Well, in this 
particular case, for this amount of money, we would 
have to, presumably, we would have to charge the cost 
of this capital to him on the Dasis of the 
alternatives available, 

Qs And that would be the alternatives 
available, for instance, from bank stocks or anything 
else in the Canadian economy? 

A, Insofar as these are open to him as 
alternatives, yes, The alternatives actually open to 
him, Once again, that money has been invested, That 
is another matter, I am not applying this to the 
money already invested in the firm. 

Q. All right. We will now apply it. 

A, But only to this increment. 

Q; I would suggest to you that in regard 
to the increment, the decision he will make as to 
whether he will put it back into his business or 


alternative investment that is open to him depends 
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upon what that existing capital is earning and in 
prospect, You would agree? 

A, With the cost to him, did you say? 

e. That the decision he makes; the decision 
he makes, Dr. Ulmer? 

A, Tess veir. 

Q. The decision he makes will depend on 
‘what that equity capital already in the business is 
earning. Do you agree? 

A, Well, no, I would not agree with this. 
I would agree that his decision would be based on what 
income he would expect to get from this increment in 
capital which may have very little to do with the 
earnings on the total equity already in it, because 
the earnings on the outside equity in it are affected 
by many things, not only history, but also the method 
of finance used in the past, 

Qe I suggest to you, Dr. Ulmer, that if 
the equity he has already in the business is not gauged 
on ability to earn, the same as any other business, 
having similar risks and uncertainties, he will not 
put in the increment and that is the test. You would 
not agree? 

A, I would say that obviously if we have 
a dollar to invest and it is going to earn 50¢ -- 
that is, 50% -- this would be a good investment, 

regardless of what the other dollars may be getting 
that are already in the business, 


Q. Well now, Dr. Ulmer, all right. I see 
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what you would like to do. You would like to suggest 
that you have a specific increment that is going to 
make a large return. Let me put it to you the other 
way and this, of course, was what I had in mind:- that 
the investment in the business was going to have relatively 
the same relationship to the investment already there 
in respect to earnings -- no specific, as you have 
suggested, Can we go over it again? I suggest to you 
that in those circumstances the decision of investment 
in the businees will depend upon the earning on the 
equity already in the business having relation to 
risks and uncertaintites similar to that of the 
business and nothing else. 

A, You are assuming, sir, just to clarify 
this, that he is going to obtain some income from this 
additional dollar he puts in the business as are the 
average earnings of equity in the business already. 
You are assuming that these are one and the same? 

Q. ¥es.. 

As Yes. Well then, of course, in this 
case he must take into consideration this particular 
earning he is. going to get. It would not matter 
whether it is equal to the other earnings or not. [In 
this case, you have said it is and, of course, he must 
consider this. 

Q. The only thing he will look at is what 
alternatives are earning. 

A, What alternatives are open to him? 


eo. Are earning. 
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A, What alternatives he has for earning 
money elsewhere? 

Q. Yes. Which, in this case, is the whole 
Canadian economy. | 

A, Right. 

Q. He can pick and choose. 

Now, Dr. Ulmer, in those eircumstances, would 
you make any distinction between the cost of the capita 
to the industry dependent upon whether it arose from 
earnings of the industry or money that may come from 
an outside source? 

A. Why, of course, I would make a 
distinction, 

Q. Well, let me suggest to you that 
instead of "C" putting the money back into the business 
he decided to take it as a dividend, hold it on his 
equity, and then he had to go and geet equity money 
outside. What would be the test upon which he would 
get the money outside from Dr. Borts, we will say? 

A, We have Mr. "C" contemplating how to 
finance a particular increment in investment that he 
would like to undertake? 

Q. He has two alternatives -- either put 
his own money out of the earnings of the business into 
his pocket and invest it in all the alternatives that 
are open to him, and put it in the business, or he 

takes it out and puts it in alternative investment. 
He has to go out and attract somebody else's money 


into his business. 
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* Ber i828 yy eit. 

Q. Now, what is the distinction in the 
cost of that capital, if any? 

A, The distinction in the cost. Now, in 
the one case we have already said that when he used 
his own money and is utterly free to take advantage 
of the earning opportunity in his own firm, and the 
alternatives. And the alternatives are the cost for 


this incremental capital. 
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And presumably getting additional equity capital if he 
has to get it. . This additional equity capital must 
overcome the same cost barrier. 

Q. They would be identical? 

A, Yes, 

Q. Now, Dr. Ulmer, in the situation that 
you have just explained the capital which is represented 
by retained earnings and the capital that is represented 
by external sources is the same, Now, then --- 

A, No, I did not say that. What we were 
talking about was an increment, 

oO. I am sticking with the increment in 
regard to the money, that is, increment ‘whetherit: is 
retained or secured from outside sources the cost of 
capital is the same. 

A, In the case we have envisaged here, 

Q. And the decision ine Mee whe ther 
retained earnings will be met is dependgt upon the 
earnings of capital held in the business. We agreed 
on that. 

A, Yes, sir. 

Q. So we have got that all equated. I 
say to you, and my question is now, why do you in your 
proposals treat retained earning: capital different than 
capital raised by the actual issue of securities. 

A, I am thoroughly consistent in principle 
here. Again, you are referring -- that is why I 
insisted on the word increment here because the 


particular example we had in mind is very different 


—- 


‘pan isvige> ets cuit tomate bein a) a r) 


siqtontdy At taste Lames Layne soci ms tt y ‘ a 


i - ‘Dal vege hy hy 


+} 
Pee ace 


praen 


F 


4 


stnsndenbh oa ‘Blsow wean 


fe 
nb 


teil? sottantia oe at .19al0 43d (Worms “VD > 


Tqgay th dottw Letteso sat bentealgxe dant oved Woy - 
y ' ; | : 


ASa6 
jong a. O daiid (edbgns oi brs agnitirrs ‘poukedes ae 
ie asi? , HOw 4 + Sits " pete LOL Bethea” tnetodins “a 
ntti ty ow daw ted vse von bib tf .ow | yy e: 
aToeme tos nas esw tvoda gatitied 
ai u stionont. seid ATi SMe ie 9 a 


ii tentedw coeveromt’ et sere aaa odd of braegem |) 4 
ig te0o SM? eoouges. sesnouO- Mort bervoee ne Bont ater 


lanie’ seas Se 


, : 7 - 
Pig i 
, cd i anita aad P d ~ Y 
sete) OO RSELVTS C7 he oF S689 ert) fl & ; 
< . =a ‘ 
ow »i> ae Se “7 bay) eis co, + & 5 -} Ke 9 \ , 
feis SOW OF BE yu vise cote leob Siw Sta ay 
f 

? 

F 


ait? hoon athe wt Jom od ftw egmtitsge bontador 


esine OW. ,aaemidud edt mtibfed [atiqss to eguiawse 
«tad? io 


ibe 


hs ral easy; <A 
L:" .batetps [la tsa doy’ ove ay | ou O81 68 


Dd, HOG Ob Yan (WoR SZ. noid eden * bas HOY 8 bic ig 


JaSTOITEH [et tyson ‘sutinces bontador ison efaaoqory a 


eat neuesa | 6 owas Ispios of9 - beets tsdzqgo" 
; . il ari ) 
Kyle et tedt an | goraeet ox ‘aaa ox. tA tot 
ar ‘onuadet ‘e198 Snmmacoat ‘brow ond te ernie 

#) a ; cee My 


snetetite oe ab Betts, ah be om. elgusxe 2 


a AP 


pln wis 


ANGUS, STONEHOUSE & CO. LTD. Ulmer “a er ° ex ° z 9343 
TORONTO, ONTARIO (Sine lair ) 


from the CPR. I have defined a cost as a minimum amount 
necessary to keep capital in the firm occupied 
productively in the firm plus the amount required in 
order to enable this firm to acquire, in the case of 
the CPR, the amounts necessary to fulfill its 
obligations to the Canadian economy. In this case, 

to retain earnings in the Canadian Pacific is in a very 
different situation from one in increment in retained 
earnings the CPR may get and the disposition made of 
it. Even more so is the difference between the 
situation of the Canadian Pacific Railway and that of 
Mm. "C" ‘in your example who was an individual, not 
under public regulation, 

Q. Well, Dr. Ulmer, are not retained 
earnings merely suecesSive increments? Surely you are 
not going to suggest that there is a distinction between 
successive increments and the whole, are you? 

A, Oh yes, I am, 

Q. You are? 

a, Yes. 

Q. With regard to decision making? 

A, Yes, sir. 

Q. Are you suggesting that if the capital 
held in the business is not treated the same as 
alternative sources that management that accounts for 
Canadian Pacific are going to put it back into the 
business if they are going to be denied the right to 
om Similar amounts as alternatives? 
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that have been built up historically over time, that 
the alternatives available on these rail earnings must 
necessarily be considered if they cannot be removed 
by some magical wave of a wand from a firm in place 

of alternatives, These alternatives are not -- it is 
a relationship that is considered by the market. I 
know of no great corporation in the United States or 
Canada which shows on its accumulated surplus the same 
market rate of return that Pou-apparent ly would Ike 
to have applied to it. | 

Q. Well, you do not know of any Canadian 
business that earns the same amount on the shareholder 
equity business as it does in respect of the money 
that it is receiving, is that what you said? 

A, Yes, that is what I said with a 
qualification, where the surplus is a substantial 
amount as it is in the case of the CPR. 

Q. Let us take a year in which a company 
which is a large company, it has $100 million dollars 
avajllable and it can either pay it in dividends, it 
can pay part of it in dividends or it can pay none 
of it in dividends. What would the cost of capital 
be under those alternatives? 

A, What would the? 

Q. Cost of equity capital be to that 
company for $100 million dollars under those 
alternatives. 

A. This concern is utterly free not to 


pay a single dollar in dividends but can plow it all 
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back, 

Q. Or pay it all out or do it 50-50. What 
is the cost of that $100 million dollars capital (A) 
When it pays out all of it; (B) when it keeps it all 
and pays nothing out and (C) when it pays out half ana 
keeps half and, of course, keeps over 50%. The key 
is $100 million dollars, 

Ai, Yes. I find it very difficult to 
answer this question because it again seems so unreal, 
I know of no corporation that is utterly free not to 
pay a single dollar of dividends. With these huge 
earnings there are obligations to stockholders. 

Q. Let me give you the example: we have 
a very large corporation that can either pay off debt, 
retired debts security and not pay any dividends and 
it does so. Under your proposal would that affect the 
cost of capital? 

A, It now has the alternative of paying 
off debt. 

Q. Yes. 

A, Would that affect the cost of capital? 

Q. Yes. 

A, I would say it is different but in the 
alternative, actually before a firm enters into the 
Whole picture of what the cost of capital is today, 
yes, sir. 

Oo. What would the cost of capital be if 
alternatives were these: They could pay the money out 


to the shareholders who could invest it at an average 
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rate of return of 15% or they could take that $100 
million dollars and retire debt in an existing company. 
Now, if the $100 million dollars has been put into the 
business, what is the cost of the capital? 

A, I cannot answer this. The need for 
plowing money back into any concern is a rather 
complicated thing. Sometimes the whole destiny of the 
firm depends upon this and a particular figure as in an 
element of cost is rather difficult to assign, so is 
the obligation to pay dividends at a reasonable amount. 
This is something, in general, that is determined by 
past behaviour, history as well as market judgment. I 
think, without some knowledge concerning these things, 
it is difficult to generalize. I have tried to point 
out that this concept of the cost of capital must be 
applied to a particular firm knowing what its 
circumstances are, } 

Qe That is what I put to you before. Before 
you can answer questions on financial matters you have 
to have an intimate knowledge of the financial structure, 
the problems of the particular firm and its necessities 
and demands upon it. 

A, I would hesitate again because you are 
suggesting intimate knowledge which perhaps only you 
and some other financial officers of the company may 
have. 

Q. I am not a financial officer of the 


corporation. 


A, Excuse me, you and financial officers of 


ay t pies Vad , Mal ; id Ney 
aun ,.* Wik ‘ A ay \ } ty vi yi Mi "4 
be ee 00 ts dan ‘eva’. ‘bipod yout = Mees 


yh i ‘ ff , mii iain a 


ns ert “f 20% ge Rated, . st ‘tasd) entder pas £ oh aks. te 
‘ : as ‘ tah » 0 


tr, + i pa a 
ont “wa 4. tog feed aa rake, ron aot fiat raid tial tt an 


mh “sehen br $e ‘tabb, bat see bho 


a : F AY 4 Aa Seay 
1 i A : v « fp +, rw) b Rai! Tie - 
cae "G7 bo sit, of oP Lakin owe p38 Joss x ae ree 


) : yt j , S 
by : perlgeat & By : ($9609 ens stat road yonen putwat 


4 see 8 
A J qn ; my - vo f rj 5 «y Py 3 f oe fo ¢ Pata 8B een t tenoe + erert i€ as cgi 

Taal th ; uth ake 4 S ‘ 

Wr 6 = te 
ti eo al ca eyeelt taAlebtiaag » bas elas  aoge ebneqsb iret 


Br Ox mlges od tincktar yodviat alt FxOo to” “pastor 
oe 2 vi , Aw ust “y f 4 ; ("5 a 


Simoes sidanosgast & 28 abe brvie vag od wo sdinatde oa | 


tnewabst Yorteem es PT sw ea Yr002 abel dies Fea tava 


‘Galas 

4 ~ i 

Y a oe ee > ‘ us 
3 b. i Ps ~ Me oe pwnd oA r ““~ é 

at aurie? ssodd aateureonos sebelwomh srise Jood tw a vata? 

ar F : \ é y ne 

- ' | 

ay , “A > Ot, Eh pe 

5 Le oivtot txo sya ifToreaen oF VisolrTtss et baa 


= Fr sad ‘ on 
aa ; 2 ‘ 
¢ . ~ ee 
sc tarsitttemente cect gpa mi ley att nme _ 
: : “fi oe 
“ 
> 
2 
: 
PP 
= ‘ 
4 
- 
7 
& 


“5 
‘ 


for A 
2 
re 
¢ 
ee 
ie 
~ 
<i) 
G 
¢ 
: 
C 
* 
™~ 
t , 
~+ 
Ke! 
m4 
f 
@ 
Ho 
ros) 
G 
| ae 
a »§ 
od 
-@ 
4 
pa 
can 
Mees 


= FR 
Se 
SS 
1 


Hb rf i , nb , i) 
‘ sid "Fa SF wyrrcy" ad ti c OF sb apy } JR Bh 8 f rectly ‘ : i, 
a é Gay 
Oo  etee soy exedisa £ sentt ao anot ttneup BUS te tao WO 

bs ; a 

f ee j A Ve 
' t . } P . $ ey - eee | ’ veel . “aos 
: j PEC OMT ES LELORSaL LS, Pi To: onde lwoudt etsntins ne SVEL Oe. 


y J *e os: : Al 7 yf ™ , pa é yas F 4 
titexessy ast boseoett welivelvrvaq sn is, ain a: HONG eid 


: tt idle sbasmsh “baa 
=a! ‘ ! F cn o.. Pat a 


ra outs idl Bue ose risas ova hdod, awe : ae tet i 
a J ov! a te fy 
Hoy ylap. adostiey ezitw » cao oe tat anal 


Vat 


“ nu Ls Gino 6 ont 46 ‘ansot Tio dstonenl? Sto" oid 


ir, 
. 7 ‘" | r oi. CEL 
‘ 


o ‘ , Bt A a es fe te 
ra oy RN, La . * an: : Me 


Ki | bk 
it add % 8b ri seers a ek i th 


aan < } ane yah ere ? 


or . Lh be 
eae Bry 
ae aa ae 


ANGUS, STONEHOUSE & CO. LTD. Ulmer, cr.ex. z 9347 
TORONTO, ONTARIO (Sine lair ) 


. the corporation have, I think it is necessary to have 
before one the relevant information to any problem and 
if I had relevant information in any of these problems 
I could answer the question, 

Q. You have to have a great deal of 
knowledge about the particular business? 

A, No, but have the relevant information, 

Q. Which is a great deal of knowledge in 
finance, a great deal of knowledge. You will agree 
with that? 

A, I am not sure what you mean by "a great 
deal of knowledge"? 

Q. Well, for instance, let us take one 
particular item, the debt equity ratio of a corporation. 

A, Yes, sirs 

Qo You have to have a great deal of 
knowledge of the company and the environment in which 
it works before you can determine a proper debt equity 
ratio for a corporation, Correct? 

A, Yea, .eir. 

Q. So that, for instance, in the Canadian 
Pacific you are not going to suggest that its debt 
equity ratio is not a proper ratio, are you? 

A, I do not enter into this problem in 
my report, 

Qo Well, I am going to show you possibly 
that you did necessarily so but you are not going to 

| suggest in any event that the debt equity ratio of 


Canadian Pacific is one that you are challengéng, are 
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TORONTO, ONTARIO (Sinclair ) 
; 

2 you? 

2 A, I have not explicitely challenged it 
4 in my report. 

5 6. And you are not prepared to do so now, 
6 are you? 

7 A. Well, I would say I do have certain 

8 reservations about the debt ratio, yes sir. 


Q. You think it shovld be lower or higher? 

A, I think that the answer to this question 
depends upon the particular financing situation to which 
we may make reference, Now, I would say that if 
interest rates had declined substantially in the future 
which, at least, is a possibility, that it might very 
much be to the advantage of the Canadian Pacifie if it 
must make resort to outside capital to increase its 
debt ratio. 

Q. You say you have some reservations about 
it and we may not be in the same ball park, What is 
the debt equity ratio of Canadian Pacific, approximately 
I do not want to have it to the third decimal, 

gt It is about 354. 

a. Are you taking corporate or rail? 

A, This is a corporation figure, I believe, 

Q. And what suggestion do you make that 
would put the maximum debt -- we will accept your 
figure because it is close enough, I think it is about 
aoe 

A, What was the question? 


a. What is the maximum that you would think 
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for the rail enterprise of Canadian Pacific would be a 
reasonable debt ratio? 

A, I would not care to undertake an answer 
to that, 

Now. The reason for my reference here 
is that the debt ratio in the Canadian Pacific Railway 
is below that of the average of other great railroads. 

Q. You mean like the Pennsylvania? 

A, I mean like the average of the major 
railroads in the United States for which the figure is 
above 40%, 

Q. Deo you mean in the United States? 

Pose e LEB « 

Qs Do you think the debt ratios of the 
railways in the United States are a matter of business 
judgment or business assessing? 

A, All decisions are a matter of the 
circumstances in which they are made as well as the 
reasonable judgment we are making. 

Q. I suggest to you that the railways in 
the United States in the average that you talk about 
can get no money other than debt money and that is why 
the debt ratio is where it is today. Will you agree 
with that? 

A, It is certainly one of the circumstances 
that affects their decision. I should say making 
reference to this matter was not based merely on this 
revenue percent but based rather on the nature of the 


Canadian Pacific Railway, the nature of its income and 
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as 


debt of ratio ordinarily can be easily tolerated and 


1 

2 its intimate connection with the Canadian economy. Any 
3 great corporations of this kind, a really substantial 

5 it is a saving to the economy which is what I had in 

6 mind. 

7 Q. Dr. Ulmer, the reason why -- you approach 
8 the Canadian Pacific in your answers on the public 

9 utility concept, correct? 

10 A Yes, sir. 

11 Q. Of debt ratio? 

12 A. Yes, sir. 

13 @. And the basis that will enable the 

14 public utility to have a high debt ratio is correlated 
15 with its monopoly position, I suggest to you, 

16 A, I would say it is correlated with the 

17 relatively stable nature of its business. 

18 Q. I suggest to you it is correlated and 

19 is dependant upon the security that has come from the 
20 regulation of a monopoly enterprise. 

21 A, Well, as long as you bring in the term 
22 "security" I would go along with this because stability 
23 is the key factor here. It is easily possible to 

24 conceive of a monopoly, the financing of which may be 


quite volatile. That is why I hesitated. 

Qe You are not suggesting that the Canadian 
Pacific is in a monopoly position, are you? 

A, No sir, I did not suggest this, I did 


not make reference to this at all. 


Q. Well, I am asking you a question: in 
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your view is Canadian Pacific in a monopoly position? 

A, I would say the CPR and every railway 
that I know about is subject to certain competition in 
many branches of its business, maybe not all branches of 
its business. 

Q. What proportion of the CP business do 
you think is in a monopoly position, just keeping to 
Canadian Pacific? 

A, I just cannot comment on this, I do not 
know. | 

Q. I suggest to you that it is infinitesimal 
would you agree with that? 

A, I said I do not know. 

Q. You would not like to make a judgment 
analysis of it? 

A, Ho, sir. 

a. Siolll you not think it is necessary to be 
able to make a judgment analysis of the situation before 
you determine what would be a reasonable level of 
earnings? 

A, Wo, sir. 

Q. I presume, Dr. Ulmer, that you will agree 
that in approaching equity cost, the cost of equity 
capital, this is dependant, thecost that you;arg 6; 4s$i 
to it is dependant upon the degree of monopoly that the 
industry has, I am talking about a regulated industry? 

~) The cost of equity capital is dependant 
upon the degree of monopoly? 


Q. Yes, 
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A, I certainly have not said this. 

Q. I am asking you do you not think in- 
approaching the fixing of costs of capital on equity in 
a regulated utility that this cost is in part dependent 
upon the degree of which it is in the monopoly position. 
You do not agree with that, 

A. No, I do not, 

Q. Will you agree with this -- before I do 
that -- as I understand your approach, you believe that 
depreciation accruals should over the life of the asset 
meet the replacement cost of the asset? 

A, I think this, in the light of the accounting 
techniques, this is an impossibility. 

Q. But then you believe that depreciation 
accruals should be on original costs, should be augmented 
by ear marked funds to make up the difference in the 
replacement in kind of the original cost and current 
cost in the life of the asset? 

A, I think I am in agreement with this. 
Depreciation charges ought to be augmented by a certain 
amount of retained earnings in order to make possible 
replacement of capital equipment as it is used up in a 
period of inflation which, of course, we are referring 
to. 

oy You are not expecting to change, are 
you, particularly in your country? 

MR, FRAWLEY: Anything may happen now with 
the new president. 


THE WITNESS: I do not have my crystal ball 
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ANGUS, STONEHOUSE & co.tto. Ulmer, cr.ex., rst 9353 
TORONTO, ONTARIO (Sinclair ) 


right here and perhaps I can answer that on another 
occasion. 

MR, SINCLAIR: Q. In view of what president- 
elect Kennedy has said, and I am sure you believe he 
will carry out his intentions, you do not expect inflation 
to stop in your country, do you? I am asking you as a 
financial man? 

re I really have not come prepared to 
answer this question. Obviously, I do have certain 
opinions on it but it is not an easily handled question. 

THE CHAIRMAN: It is too early to ask these 
questions. 

THE WITNESS: We must remember that president 
elect Kennedy «--- 

MR, FRAWLEY: No, don't both with that, 

MR, SINCLAIR: Q. Another concept that 
arises is this, that in depreciation accruals you 
believe in the production method so as to reflect in 
the accruals heavy work in a given period. 


A, Is this right? 
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ANGUS, STONEHOUSE & CO. LTD. Ulmer, cr-ex 19354 
TORONTO, ONTARIO 
(Sinclair ) 


Q@. The concept that you have is that depre- 
preciation should be on the production method, so that 
in a given period of heavy use the depreciation accrual 
would be maximized or augmented over the straight 
line basis? 

A. I did not express any 
comments on this, sir. 

Q. I am asking you. 

A. Oh, would I agree with that? I should 
say that I, again, may not be prepared to comment on 
particular accounting techniques which I believe is 
what you are inquiring about now? 

Qo I am asking you about concepts, Dr. 
Ulmer. I am asking you about your personal concept 
as a financial man, as a financial teacher -- what your 
position is in regard to this matter, And I will 
rephrase it. 

You believe in the concept that depreciation 
accruals should be on the production method so as to 
augment accruals at times of heavy use. Correct? 

Ad I, again -- I do not think I can answer 
this. I would like to do my best for you if you 
will permit me to. I would say that I would not per- 
sonally undertake any campaign to revolutionize the 
accounting business. But I do think that obviously 
prudent management when it knows that it is using its 
equipment at a faster than normal rate would be making 


some extra provision for its replacement. Now, whether 


this was strictly a depreciation accrual or some other 
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ANGUS, STONEHOUSE & CO. LTD. Ulmer, cr-ex 19355 


TORONTO, ONTARIO (Sinelair ) 
1 
2 form is another matter. 
3 Q. What your answer means is if the 


4 production method is not used well in those periods 

S| you would have a higher retained earnings necessary. 
6] Is that a way of expressing it? 

7 Ae weoYes 0a, 

8 Q In approaching Canadiah Pacific permissive 
9 level of earnings, did you know how the depreciation 
10 accruals are made on Canadian Pacific? 

11 A. No, I do not know the precise method used 
12 in compiling these. 

13 Q. How did you evaluate the amount of 

14 retained earnings necessary if you did not know the 
15 basis upon which depreciation accruals -- whether 

16 production method, or straight line, or whether they 
17 had assets that were having to be replaced in kind 

18 at a higher cost? | 

19 Av I have examined the records of your 

20 corporation bearing upon its investment practices in 
21 the past. Now, what particular accounting technique 
22 we used in compiling the depreciation charges, I 

23 actually did not concern myself with. As I have 

24 already suggested, I did not think this was so impor- 
25/ tant. I think the important thing is that funds 


26| be provided for replacing capital that needsrre- 


27 placement. If the actual accounting depreciation 
28 charges are too low or too high is another matter. 
29 Q. But in regard to Canadian Pacific you 


30 did not make any appraisal of this in arriving at your 
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ANGUS, STONEHOUSE & CO. LTD. Ulmer, cr-ex 19356 


TORONTO, ONTARIO 


(Sinclair ) 
1 
2 permissive level of earnings? 
3 A, Appraisal of what? Of the depreciation 
4 techniques? 
5 Q. yes, and their source? 
6 A, I certainly looked at those figures. 
7 Now, how you would arrive at your depreciation charges, 
8 no, sir, I did not’ go into this. 
4 Q. If it was on a straight line basis, 
10 rather than a productie@n bagig, and [fats depreciation 
11 


accrual only recovered #riginal cost over the life of 
the asset less salvage, these two fagtors <— these two 
hypotheses would require a higher retained earnings? 

BG Ok, yes, sir. 

Q. Now, Dr. Ulmer, I want to ask you if you 
would agree that the principles of regulation of a 
company are, first, maintenance of the public interest; 
and, second, the assurance that the wells of risk 
investment shall not be dried up? 

Ae That last phrase, sir, is something 
that makes me hesitate. I am not sure what it means. 

Qe You are not sure what it means, - 
suggest to you that what I have done -- it is a quotation: 

"Tre principles of regulation are first 

maintenance of public interest, and second 

the assurance that the wells of risk 

investment shall not be dried up”, 

MR, FRAWLEY: My friend is quoting from some- 


thing and I think he might let the witness know what he 


is quoting. 
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ANGUS, STONEHOUSE &. CO. LTO. 
TORONTO, ONTARIO . 


MR. SINCLAIR: 


J. G. Diefenbaker? 


1 yes, sir. 


Ulmer, cr-ex 19357 
(Sinclair ) 


Q. Do you happen to know 


Qe What does he do? 


A, Prime Minister. 


Q. Well, those are his words, Now, what 


do you think of .-it now? 


MR, FRAWLEY: 


MR. SINCLAIR: 


Don't answer that. 


Qe Lam serious,.Dr. Ulmer, 


I want your answer as to whether you would agree that 


the principles of regulation are, first, maintenance 


of the public interest, and, second, the assurance 


that the wells of risk investment shall not be dried 


up? 


MR, FRAWLEY: 


If my friend is serious, then 


I am equally serious, and I think the witness should 


have the context in which that was said; what kind of 


regulation the Prime Minister was speaking about, and 


generally the setting of those words that he is asking 


the witness for his comments upon, Would you give 


him the full text of the speech? 


MR. SINCLAIR: 


Let the witness put what 


qualifications he feels should be put on the words, 


MR, FRAWLEY: 


dispose of my objection. 


With great respect, that does ngt 


My friend is certainly 


aware of the rules: when you are cross-examining a 


witness. 


witness on a text, you must show that text to the 


Let us get the text and see the connection. 


MR, SINCLAIR: 


I have this quotation, and I 
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ANGUS, STONEHOUSE &.CO. LTD. Ulmer, cr-ex 19358 
TORONTO, ONTARIO (Sinclair ) 


2|| am asking the witness if he agrees with it, or what 


& 


his comment on it is. I will let you comment on it, 


4\|| Dr. Ulmer. 


5 MR. FRAWLEY: My friend is just brushing 

6] aside my objection, and I object to that. It is no 
7| different tham if he was quoting eictet i. Let 
8| us know under what circumstances these words were 

9] said. 

10 THE CHAIRMAN: I think Dr. Ulmer has pro- 


11| bably problems enough in his own country without 

12|| passing the Nile, 

13 MR, FRAWLEY: The Prime Minister has said 

14| many, many things over a period of many years -- when he 
15| was leader of the opposition, and when he was Prime 

16| Minister. I think the witness should have some know- 
17| ledge of the setting of these words. 

18 MR, SINCLAIR: Oy oLLe esccéate thought, it 

19) should not make any difference as to whether you are 


20|| one side or the other; should it, Dr. Ulmer? 


al A. One side or another? 

22 a In regard to any problem? 

23 A. That is correct. 

24 Q. And you would not expect the Prime Ministe 


| 
25| to have different views depending upon whether he was 


26|| upon one side of the House or the other; would you? 


27 A. Of course I would. 
28 Q. Why? 
29 A. Because the reason he was elected Prime 


30|| Minister is because he stands for certain principles in 
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ANGUS, STONEMOUSE & CO. LTD. Ulmer, cr-ex 19359 


TORONTO, ONTARIO 


(Sinclair ) 
1 
2| which the majority of the people believed, 
$ Q. And he changes them after he gets 
4 elected? 
5 A. Of course not, no, but he stands for them, 
6 Q. And it is the same whether he is on one 
7 side or the other? 
8 A. Oh, you mean when the individual walks 
9 to one side? 
10 THE CHAIRMAN: We will pass on from that. 
11 


MR, SINCLAIR: Q. All right, Dr. Ulmer, 

My friends do not seem to want to have your theories 
decided by another authority, but I will go on to 
another question, 

THE CHAIRMAN: Nor does the Commission, 

MR. SINCLAIR: Q. I will go on to another 
matter. You would agree on regulation that a regulated 
industry must not be prevented by regulatory action from 
earning a return sufficient to attract capital nor must 
management be deprived of the normal incentive to 
improve efficiency? 

A. Now, you see, this word "attract" -- this 
phrase "attract capital" is one that I attempted in my 
paper to analyse, and you know that I do not accept it 
at its face value; that it must be examined quite 
critically, and in specific reference to the firm under 
study. 

That certainly -- if this means that the firm 


must be in a position at all times to attract large 


amounts of outside capital, I would say this is distinctly 
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not so. 

Q. As a principle, we would agree, I would 
think, Dr. Ulmer, that regulation must not prevent 
by any action of the regulatory a return sufficient 
to attract capital nor must management be deprived of 
normal incentives to improve efficiencies, Those are 
two musts? 

A. I certainly agree that management must 
not be deprived of normal incentives to improve effi- 
ciency. I think this is extremely important, and if 
you would change the word "attract" to "acquire" the 
capital’ necessary for its operations in the public inter- 
est, I would agree with that fully. "Acquire capital". 

Q- I will put it to you once again, Dr. 
Ulmer. Regulated industry must not be prevented by 
regulatory action from earning a return sufficient to 
attract capital, nor must management be deprived of the 
normal incentive to improve efficiency. My question 
is, do you agree? 

A. Well, you see, you are asking me, I pre- 
sume, to give you a yes or no to a question of this kind. 
The important phrase is "attract capital". It has 
been interpreted in testimony different ways, and I 
hesitate to say yes or no to that. If you would change 
the word "attract" to "acquire" the capital necessary 
for its operation, I would agree with it. I think I 
have made my position utterly clear, without reference 
to whether I say yes or no to that question. 


Q. Well, now, Dr. Ulmer, I should tell you, 


i a ’ e } aL 7 ij 
a | » Diag Tt. . 90198 tito ow. .® catontng: aan, 


= hi 
hid a 


Sowvenq ‘dar’ pin t ‘aeitacogen 3 ait ‘exomt, nd 
. es: + 


§ ; 1 i 
Ta 


| . ceetoltYiges mieten 6 erosalygen, oat To. teitos bats 
} 


as 
r mit? aa) 
4 - j 


Sat d : hi i “7 
aye tit 16 hevineah ed soanepetae, Jane ‘t0n Ladigqse Joonsia of j 


ct : 
i i+ + I 4 
0) ata eeoedT ,astoneiobtis svotqmt of nevisnenat (aaron, 
A t 

ne ie Re 

vy y Sadvenum 4 

i H a! 
‘aa 4 ¥ Fa ~ 4 alt ity el ee i . ~ ae be . I 
i) >: desin treagenam dads emtpe yinkedise “T+ ak ‘ 

\ ' ; 
ee : ae avordmt oc: gsevivaecons six io -Ds qeh ad tor 
ie 5 ; r 
uv ; 1) innoom? alan tie eal sid? saatd? Yorn 
Ge = ¢ 
ou ‘ 
y 

a itapon” ot "doe brow odd suneds Sluow ney | 
baa b x ot) a 
Meu I ; ‘ ee ry | 
ig L=%ot bbe eit ab avolisreqdo etL t02 yrseecoon Laesiqan | 


Aa ' ; , T 
" = e - sr a @& a <~ 4 ‘ - . Ae 
| @! LBILQSS- SAS OSA vifult taads atin setge -Bbivew I, Ria FOR ra 


i 
fi 
. . - F - - . Al 
— > hei ae om at ae bon Fe acer? ere ~ ao et a _ Yo “3 
ravenrg od Jom daum ywiteuboh beteliugey= . a : a 
alpittine ayvcer 6 aohinreae mort, ooiveos - crore segs a td 


to boviangeb. ed Jpenegakem Jeum tom ,lédiqge toaudds } a 
; : f 
‘ 


l+ fobteon ve | Vat: stottis _svorgrt of evticasani Léwrtoa. 


5 on, 
garr x) rn ey 5 Db 
_YSe 13 = VO’ of 2 
' 4 
. ‘3 F ‘ je. 
* ’ ” vite aoe Pe) om ee y *y Pa ns r o * g }/ “ oie aoe ot 
~Ny s ee ; we } Yt 4 i | & A? SLs a 6, | : 8 ct ial ha! Joh, j pits Mies 13 


ohotly aist? To noltssegp 8 OF Of SO BOY B NOY vig" od Ins 
beet JI. "Letigno Joautta” is el Radlk sic. ong eto Ce Sait, 
1 ‘f - “h | « ie pad 


“ [ bes ayer jrenetib yromsdae' ma Peser qrsstub. 99g 


Je ees | 


' q/ ' ae) 


Sntisiy fb LON Gy om (tea, al Of a may aR: oe bch, 


1 tRaesanly beg bai eat "eazupen’ ~ "nanndte’ brow 
1 . : A" he . 


JOsOIA DOr 130 ote nia sates nttevg ee 


x a Bi ' Way SN v7, 
yi 28 -gatdsous. sa. Ps oe na 90 ¥en. 
i 


voy fhed Binode Lyte 


ANGUS, STONEHOUSE & CO. LTD. Ulmer, cr-ex 19361 
TORONTO, ONTARIO 
(Sinclair ) 


2| and I want to be fair to you, completely so, that the 
question I have put to you and to which you have 
4 answered is a quotation in part -- a key part of it is 


5 a quotation from a statement made by the Honourable 


6 Minister of Trade and Commerce of Canada, 
7 A. Oh, I realize, and this is a frequently 
8 


used quotation, sir, and what I am saying is that it 
9 has been interpreted in such vastly different ways that 
10 we must oe careful when giving assent to it. 

11 Qo So that you must, in the business and 
12 the environment in which it is operating, before you 
can apply principles such as I have enunciated, and 

14| which you feel in changing the word "attract" to 
"acquire" you gould agree with <--- 

16 Ae You must have the relevant information, 
17| as I earlier stated, 

18 Q. Now, in determining ae is the reasonable 
19 permissive level of earnings on a regulated utility, 

20 pr, Ulmer, you will agree special or unusual circum- 

21 stances must be taken into account and reflected? 

22 A. Yes, e173 

23 Q. If a utility had a special circumstance 
24 where, for the national interest, it was required to 

25 | perform a large amount of service at unremunerative 

26 rates, that was a circumstance that would have to be 

27 given weight to in the permissive level of earnings that 
28 you would fix; is it not? 


29 A. Yes, sir. 


30 Qe And if an industry had been operated 
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pursuant to legislative fiat and had been providing a 
large amount of service at unremunerative rates, that 
would adversely affect its earnings? 

A. I think quite obviously, sir, if the 
rates were unremunerative. 

Q. And so, therefore, when you use "earnings" 
as a basis of permissive level or cost, you have to, 
first, determine whether there is or has been over the 
period that you are using any deleterious ramifications 
arising from legislation in the country applicable 
to the industry or applicable to the economy? 

A. Not necessarily, sir. 

Q. Not necessarily. Well, when would that 
not be so? 

A. Well, now, whether some rates were too 
low or too high is certainly a matter that any Board 
or group must consider when studying the structure of 
rates, but when studying the overall adequacy or 
inadequacy of outside earnings, this is another matter. 
The financid considerations are important here, not 
whether a particular rate is too high or too low. It 
might be balancing out at various rates in the rate 
structure, 

Q. L put it to you, Dr. Ulmer, that if 
you were going to look at earnings as a measure of 
determining a permissive level, then you haveto take 
into account and make allowance for factors such as 


special circumstances relating to depressed earnings 


or national policy considerations which could adversely 
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affect the earnings that you were using as the base for 
your determinations, You would agree with that, 
would you not; surely? 

A. Well, I have always said that in con- 
sidering a level of i a permissive level, . sspeges 
whether some rates are too high or too low may not be 
relevant. 

Q. But if you use as a condition of the 
determination of the permissive level the actual earnings 
in the method that you are following the proposition I 
put to you that you had to give weight to the special 
circumstances would certainly apply; would it not? 

A. I am not sure what you mean by saying 
taking actual earnings as a standard, I certainly 
would not, nor do I know of anyone who would purely 
take actual earnings as a standard for determining 


permissive earnings. Not simply this. 
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Bul}, dasofar as if it was not simply 
a factor in the determination, a major 
you would have to make allowances? 
think this is necessarily so. 
I suggest to you that in your method of 


of permissive earnings you, Dr. Ulmer, 


that $1.50 dividend of Ganadian Pacific, 
secondly will be continued 
without any objective basis 


either of those assumptions. Would 


you agree with that? 


A, 


then 


oo cD 


Well 


You said "without any objective basis", 


I certainly had an objective basis. 


Qe 


A, 


$1.50 has been pald quite steadily 


Qe 


What is it? 


Well, for one thing the dividend for 


in the past. 


Are you now talking about your test of 
ness, the test of the reasonableness of 
¥esy siry 

All right, the fact that it has been 


paid in the past? 


A. 


the past is certainly 4 


Qo 


reasonable? 


A, 


Yes sir, the fact it has been paid in 
relevant fact here, 


And this is the basis, its being 


Not entirely. 
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1 

2 Q. It is a major factor? 

3 A. It is one of the factors, 

4 Q. A major one? 

5 A, I am not sure. May I tell you the rest 


6 of the factors? 

7 | Q@. All right. 

8 A, Well, I examined also the price 

9 prevailing for this security. 

10 Q. Market price? 

11 A, The market price of the common stock, 
12 The yield -«- 

13 Q. The yield on what? 

14 A, On this common stock, that is the 

15 relationship between the dividend paid and the price, 
16 the yield in previous years, 

17 Q. That is yield on market? 

18 A, Yes, sir, the yield in previous years 


19 for the security. 


20 d% Again on market? 
21 A. Yes, on the common stock, the market 
22 price of the common stock, I have examined this 


23 yield historically, the price of the security 
24 historically and the relationship to its yield and 
other yields available of a roughly similar character. 
Q. Those are the elements you took in: 
one was the payment of the dividends? 
A, Yes. 
Q, The dividends paid in the past, that 


is one of fihem and this is the one you put first. Now, 
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let me look at this, If that dividend over the past 
had been $2,090 instead of $1.50 under your basis I 
suggest to your sutomatically the permissive level of 
earnings of the cost of money, as you determined it, 
would increase? 

A, I wouid say we are all, to some extent, 
prisoners of the past and if for some reason regulation. 
of your company and your company's state would be such 
that a $2.00 dividend would be paid for the last twenty 
years, there would be an obligation to continue this 
payment or at least approximate it because the market 
would be attuned to this situation. 

Q. If no dividend had been paid for say 
ten years would this have been, in your view, determined 
as No. 1 on your hit parade, a reasonable level of 
earnings, 

Bi 3 Well, as I say, we are all to some 
extent conditioned by the past. If for some reason 
your corporation had been in a position of not being 
able to pay dividends for some long period of time, 
surely this would be considered by everyone a very 
unfortunate situation and one would not expect this 
fortunate situation to continue indefinitely. I should 
say also that onee it did become possible to pay a 
dividend on this security why this would be, unless 
it had been quite definitely foreseen in the past, a 
pleasant surprise for those in the market and for the 
stockholders too, 


Qo Do you know whether the Canadian Pacific 
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ever passed dividends? 

A. I am not absolutely certain whether it 
did or net -- 1 do not remember, 

Qo If it had passed them for a number of 
years this would have a reflection now in the security 
and the attractiveness of the “webets 

a, It depends on how far in the past it 
was, Now, in the 1930's this was such a common 
occurrence even in the financial markets --- 

MR, FRAWLEY: Perhaps you would like to 
see this. 

MR, SINCLAIR: I wonder why my friend is 
handing material to the witness, Is this something I 
raised? 

MR, FRAWLEY: You raised passing dividends, 

MR, SINCLAIR: You could wait until I have 
asked a question. Now, there were substantial periods 
of time extending into the 1940") -— here is Canadian 
Pacific passing dividends in the 1940's, do you think 
that has a depressing effect on the value of this stock 
on the market today? 

A. This was not the only railroad in the 
western hemisphere which was in this situation, 

Q. I am Senken’ about GSanadian Pacific. 
You did not know but my friend has handed you the 
sheets and now you know that they aga passed the 
dividends for quite a period in the 1940's? 

A, Yes. 


Q. Now, do you think this has a depressing 
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effect on the value of Canadian Pacific stock on the 
market today? 

A, T have said that what had to be 
considered here was the reasonable expectation of 
investors and those who hold the securities, especially 
the stockholders. Now, if this experience of the 1930's 
and the period immediately after the 1930's affected 
their expectations it would have to be considered, But, 
this was the greated depression in the history and the 
railroads came out in an unusually weakened condition. 
We all know this and most of us consider this is not 
a possibility for the future at all. 

Q. It is not a possibility for the future 
at all? 

A, Yes; sir, 

Qs Did you ever hear that a careful 
economist should not be a soothsayer? 

A, You are making reference to the fact 
that I wrote an article with this title. 

, Q: Most people find it difficult enough to 
be historic without being a prophet. 

A, I should say I voice not a personal 
prediction in making this statement but what I think 
has been considered to be soy that the Democratic 
nations of the world are rather determined not to 
permit a catostrophic depression of this kind ever to 
occur again. 

Q. I want to take you right to the 


suggestion that because of the depression and the 
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depressing effect of the great depression on railway 
earnings the railway industry was adversely affected 
in the 1930's, This country became part of the 

war effort of the British Commonwealth in 1939, if 
you look at what Mr. Frawley gave you, notwithstanding 
war traffic on the Canadian Pacific Railway, starting 
in 1939 and 1940, would you like to read off how many 
years after 1940 it was before dividends were paid on 
the common? 

AY How many years after 1940? 

Qo Yes. 

A, It looks like two years here, 

Q. Yes, 1941 and 1942 and did you notice 
that in part of that period even a dividend on the 
preferred was not paid? 

A, Yes, I see this. 

Q. Now, if the reasons for the dividends 
being not paid or depressed in part of those years 
and part of the retained earnings were taken to pay 
off debt securities, the shareholders would have a right 
to expect that as a result of that action their dividend 
in the future would be greater. Would you agree? 

A, If the fixed applications were reduced 
here? 

Q. Yes. 

A, Yes, sir. 

Q. Have you studied the CPR study to see 
whether there was a plan and policy of reducing fixed 


charges to enable higher dividends to be paid? 
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| 2 A, My recollection is shat some fixed 
3 obligations were paid off by your railroad as its 
4 conditions impreved and this became possible, 
5 Q. And did you give weigh? to that 
6 anticipatory action to the shareholder in fixing your 


7| permissive level of rates? 


| S Qs Tae anticipatory view of the shareholders 
10 by relinguishing earnings on this stock at one period 


il to pay eff debt there were going to be more available 


-_— 
bh 


at a later period? 


he stockholders of the 


9, 
ooh 
St 


13 A. I do not think 


14 | GPR or any other stockholders are anticipating a 


LY, 


15 | repetition of this depression of the 1: 


/ ee 5 - #1 : 
| af Qo Now, With all due respect that is 


completely unresponsive and you know it. I asked you 


18 a completely different question to that, 
» | A, Well, I am sorry. I misunderstood you, 
S 20) Gs I will put it te you again, I am asking 
21 you as to whether you gave any weight to an anticipatory 
) 22} action being in the minds of the shareholders followin 
@ policy of CPR of paying off debt so as to secure 
higher dividends 
MR, FRAWLEY: How the witmess can speak of 
what was in the minds of the Ganadian Pacific share- 
holders is completely beyond me, I do not think he 
Should have to answer such a question, 
THE WITWESS: I ¢an only judge --- 


MR, SINCLAIR: of course, before he answers 
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2 I must say to my learned friend that this man has 
3 used the words "the expectation of the stockholder" 


4 himself so I am quite properly testing his knowledge 


5 of Canadian Pacific in the expectation upon which --- 

6 THE CHAIRMAN: He was answering your question. 
7 THE WITNESS: I can only judge the reasonable 
8 expectations of stockholders on the basis of market 

9 behaviour, objective market behaviour and this I would 
10 do for the holders of Canadian Pacific or any other 

11 security. As I have indicated, this is a matter of 

12 history as well as current behaviour of the eeiews 

13 Q. Do you think any weight should be given 
14 to book value in your assessment per share? 

15 A, In my assessment per share, I have not 
16 made any assessment per share, 

7 Q. I am asking you in fixing the level of 
18 permissive earnings do you think that any weight should 
19 be given to book value per share? 

20 A, I do not think this is an extremely 

OHM relevant item to be considered in fixing permissive 

22 earnings, 

23 a In fixing permissive earnings you think 
24 you should pay no attention to book value per share? 


A, I would not say no attention. May I 
show how this enters the picture? I think that book 
value per share is one of the factors that affects the 
safety of a security. Now, the safety of the security 
of the Canadian Pacific Railway is considered quite 


high. It is interesting that I asked the biggest 
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1 

2 brokerage firm in the United States about this security 

3 before coming here just wondering what kind of 

4 information they had on tap. Safety is the great 

5 factor emphasized and apparently in the stock market, 

6 according to Mervill Lynch, Pierce, Fenner and Smith 

7 they consider it is a security which an investor can 

8 buy on the basis of expectations of steady income. To 

9 go back to your original question, I think that book 

10 value per share is a problem in this connection but 

11 assuming that we do have a security the value of which 

12 is not -- the basic of which is not in danger, I do not 

13 consider it is an important factor in determining 

14 permissive earnings. 

15 Qs What did you mean by the basic value 

16 of the security not being in danger? 

17 A, I mean simply that the probability of 

18 your firm to pay a dividend of $1.50 in the future is 

19 very high over the long run, 

20 Q. I am sure you know what is the book 

21 value per share of Canadian Pacific? 

22 Beg I do not recall. 

23 Q. Well, roughly, having in mind -- you 
know its market price, what is its market price? 


A, It is very high. 
Q. What is it market price. 
A, It is about $22.00. 


$22.00? 


> 2 


Yes, sir, 


When did you look at it last? 
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A, Oh, it was fluctuating down between 
$21.00 and $22.00 over the last several ---— 

e. And what would you think in relation to 
this book value that the market price would be, about 
the same as the book value? 

As Oh no, I would say the book value is 
quite a bit higher than this. 

Q. How much? 

A, I have already said I do not know and 
I would rather not say. 

Q. But in the judgment --- 

THE CHAIRMAN: He has said he does not know, 

MR, SINCLAIR: Q. I would like the witness 
to answer the question because he admitted to me he 
has to take a look at this in dealing with permissive 
earnings. 

A, Only if the book value is extremely low 
and I know it is quite high in this case and it is not 
a relevant factor therefore, 

Q. Do you think if the market value of the 
share was equal to the book value or was very close to 
it that that would require a higher permissive level 
of earnings? 

A, I cannot answer just in a general sense. 

Q. The Canadian Pacific? 

A, The big question is, would one consider 
that the earnings on these shares, the earnings 
available for dividend payments on these shares, are 


they in danger. This is the important factor, If that 
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possibility was affected by the book value on shares 
well one would have to --- 

Q. If the book value per share of Canadian 
Pacific was close to the market value would this, in 
your opinion, result in a necessity for a higher level 
of permissive earnings? 

A, I would say that if that is the fact --- 

THE CHAIRMAN: Will you be much longer? 

MR. SINCLAIR: Oh yes. This was rather a 
crucial question and the witness was in the middie of 
the answer but if you want me to stop now --- 

THE WITNESS: I was about to say thet if the 
book value of the stock affected the safety of the 
security dividends then I would consider it. 

MR, SINCLAIR: Q. This is not the question 
I. put to you, 

A, It is the only way I can answer the 
question you put to me, 

OQ. The question I put to you was, if the 
book value per share of Canadian Pacific was close to 
the market value under your approach would this require 
a higher permissive level of earnings. 

A. My answer is, not necessarily. 

Q. In the specific case of the Canadian 
Pacific, would it at the present time? 

A I find it difficult to change the 
picture of the Canadian Pacific so radically as you 
are asking me to do. 


Q. Have you applied theoretical concepts to 
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the application of level of permissive earnings that 
you arrived at? 
A, VESieu SAPs 


THE CHAIRMAN: We will adjourn until 2 o'clock 


--- Luncheon adjournment --- 
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THE CHAIRMAN: Order, please. 

MR, SINCLAIR: Q. Dr. Ulmer, you agree 
there is just as real an obligation by a company to 
its stockholders as there is by a company to its debt 
security holders? 

A. Well, no, In the one case there is a 
legal obligation and in the other case there is none, 

Q. I said just as real an obligation, The 
obligation -- one may be contractual and the other non- 
contractual, but the obligation by the company is just 
as real. 

A. I de not think so, sir. In the 
one case the legal obligation is a substantive insurame 
against risk and in the other case this is absent. 

Q. But when a person is going to invest in 
a company, he makes a decision as to whether he wants 
to adopt security or to take risk. If he wants 
security, he buys debt securities and if he wants 
to take greater risk and the possibility of greater 
profit he takes equity? 

a yes, sir. 

Q. And, in making that assessment, he 
of course expects that in taking equities he is going 
to be given the opportunity for a greater return for 
the greater risk? 

A. Yes, sir. 

Q. And he expects the corporation to 
acknowledge to him a real obligation to make payments 


to him commensurate with the risk that he is taking? 
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A. Yes, sir. 

Q. Now, Dr. Ulmer, in the determination 
by Canadian Pacific of the cost of money which was 
covered in the memorandum regarding cost of capital, 
it was clear that the cost of debt capital was on an 
historical basis? 

A. Yes, 82.3% 

Q. You agree with that method? 

A. Of course, I do agree with that method. 

I would hesitate to accept every figure that I found 
in this document. I attempted to trace them back and 
was not able to do so, 

However, the differences are not very signi- 
ficant in the aggregate. This was my only aualification 

Q. Now, when you come to determine a per- 
missive level of earnings --=- 

A. Yes, sir. 

Q. --- you must look to the future; correct? 

A. Yes, sir. 

Q. And that is why in your paper you, in 
looking at permissive earnings, looked into the future 
and, with respect to the interplays of the money market 
you made an apprfisal and an analysis and a prophecy, 
shall we say? 

A. I did not look into the future of money 
rates, sir. I took them pretty much as they are at the 
present time. 

Q. Well, on page 4 of your paper that is 


now before the Commission, you suggested that some 
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authorities -- I am quoting --- 

"Some authorities have expressed the judgment 

that their peak has-been definitely passed 

and the downward trend will continue." 
That is having to do with interest rates? 

A. Yes, sir, 

Qe Were you one of those authorities? 

A. No,... sir; 

Q. Well, do you agree with that assessment? 

A. I think there is some probability that 
would be attached to that, yes, sir. 

Q. Dr. Ulmer, in your appraisal of per- 
missive level for Canadian Pacific, did you and in light 
of this possibility of the peak of interest rates having 
been passed and the downward trend evident, and which 
you have now indicated the probability of that would 
continue --=- 

Rie I did not indicate the probability --. 

I said that some authorities thought so, sir. I- aid 
not express my own judgment on this. 

You have asked me in here at the moment whether 
I think so. I think there is some probability, but I 
did not say how high it is. I am not at ali certain 
that this is so, It is quite possible that interest 
rates may level off at their current rate for a while. 

Q. For instance, Dr. Ulmer, did you check 

_the probability or the sum probability that they had 


passed their peak and were continuing their downward 


trend by checking, for instance, long-term Canadian 
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governments when you made your submission, and at the 
present time? 

A, I have looked at interest rates generally 
as indicated in the table. I did not include a long- 
term rate for Canadian governments, but the short-term 
rate of Canada and bonds generally in the United States - 
a selection of bonds in the United States, 

Q. I am talking about Canadian. 

A. Tee, mars 

Qe Have you looked at the Canadian market 
situation -- the money market situation -- since you 
wrote this paper which was, I take it, around the end 
of September; correct? 

A. Yes, "sax. 

Q. And the present time? 

A. Yes, sir. 

Q. You have? 

A. Yes, to some extent I have. I have 
looked at it, yes. 

Q. Well, then, you would have noticed, then, 
for instance, that 44's, Canada's 1983, on September 
28, were yielding 4.89 at a price of 94 11/16ths. On 
November 10, 1960, they were bid ‘at 90 -- a drop in 
price of more than 43 points, which, of course, 
necessarily increases the yield. Three-quarters on 


76 on September 28, 1960, were yielding 4.69 at a 


price of 84 1/8th. On November 10, 1960 they were 


bid at 804; a drop in price of a little under 4 points. 


Again, in this six weeks, a substantial increase in 
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yield. Five kaa a halfs of Canada of 75 on September 
28, 1960, were yielding 5.06 per cent at a price of 

104 9/l6ths. On November 10th they were bid at 102, 
a drop in price of a little under 3 points, Again, 
showing an increase in yield? 

A. Yes, the same increase in yields -- a 
slight increase in yields ee occurred in the United 
States over this period. And, yet, I read in your 
own Financial Post here, again, the opinion that interest 
rates are going to turn down subsequently. 

Now, I mave not personally expressed an 
opinion on this. In this matter, I took the current 
rate pretty much as it is. 

Q. But you did, in fixing permissive level, 
look into the future, as you said in your answers to me, 

A. Look into the future? 

Q. Yes. 

A. Not particularly on interest rates. si 
did not make any assumption of substantive change in 
interest rates in the future in connection with these 
earnings. 

Q. For instance, Dr. Ulmer, I suggest to 
you -=- have you looked at the Bank of Canada statistical 
summaries? 

A. Yes5y sir. 

Qe And I suggest to you that any analysis 
in the Bank of Canada statistical summaries will 


indicate quite definitely that this downward trend in 


interest rates stopped in August last in this country, 
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and that there has been an upward trend which, up to 
the present moment, shows no sign of slackening. Would 
that be a fair summary of it? 

A. Well, I mave seen opinions to the con- 
trary. I have one in my pocket which I just tore out 
of the paper yesterday because I thought it was inter- 
esting. 

Q. Now, Dr. Ulmer, on page 5 of your paper 
you were bold enough to suggest that Canadian Pacific 
could finance at 44 per cent? 

A. Equipment trust. 

Q. Equipments, yes. Can you say there is 
a market for equipments, railway equipments, in finance 
or there has been one in recent times in Canada? 

A. . I did consider it possible that taking 
the next two years composite that this is a rate which 
very likely would prevail. 

Q. well, did you know that, for instance, 
the Canadian National Railways raised very large capital 
sums in the last few months? 

A. Yes, I do know this. 

aii Do you know wkat they paid for them? 

A. Yes, it was just about very nearly -- 
they did this financing in about the peak of the 
interest rates; very close to it -- yes. 

Q. I suggest to you that they did this at 
the down point of the descending trend as shown by the 
Canadian statistical summary; namely, in August of this 


year. 
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A. I saw the issues, I know about them, 

Q. And I suggest to you that they paid coupon 
rate of 5 per cent, and that their yield on those bonds 
are now 5.2 per cent, and that the amount was 175 
millions on that one issue, That is their long term 
issue? 

A. yes. Well, it is quite likely that any 
equipment trust bond might be financed at a lower price, 
especially if this was a shorter duration, as it 
almost certainly would be, 

Qo Have you checked the Canadian Pacific 
files of 193? 

& Checked them? In what way? 

Qe To see their current yield? 

A. Yes, I think I looked at them, yes. 

Q. Do you remember what the yield was? 

A. They were above this level. I do not 
remember how much, 

Q. I suggest to you that they are now, as of 
November 10, yielding 537. Would you accept that? 

A. Yes, sir, I think that is correct. 

Q. Are you suggesting that the Government of 
Canada, which gives an unconditional guarantee to 

Canadian National debt securities made a mistake and 
foisted upon the Government of Canada and the Canadian 


National Railways unnecessary charges by going for 


long-term debt at 5 and better than 5, when you say the 


Canadian Pacific could have got equipments at 44? 


A. Can get equipment trust at 44 over the 


on 208 work 


al + 
stBa 5 


‘ 


ques biaq: reat? Sst HOY wa teonsvelL oerh ; 


rr ay wd? 
> & — til Wing t 


id Ce 
ahriodt seoee no: BEaky Nous aa pas" eu se 8 . 


‘ 


rahity ‘Oh Cyl enw Javon ae! tans bes 2006" x09 &. i 


| sete a? yeh Lr Fema a dna? pougex: eifo. rons so anorfita | 
v1 } ; oa ‘ ‘ 
a am | ' 
aG, i ; , 


b ie li i ‘ Ys 4 eo ? BF Z ¥ > Pt Al 9 gt tt 0 $ I ef d Me ae > = az ‘* A hy b 


haz 


™~ a ! qi = cL i Sh Drone & Jak. 2 % a THQ ra {iy ivi mS aut? , tasmqtupe 


ae 


Molvewh te7towde  s Ge alm rhoyti fatveges 5 e 


Le ay : : y hs - “a 
j ; ed gs vow cial aero: teonta 


e 
= 
4 


aw? 


7 ¢ ’ ‘ — Par — hy . , ons ie 
a Lt 3 PL fr Se! i? gl ba wv b a obs iJ oY Oo Fz 6 » j > iy 


ee a 


a Ne ee eee ee 
2 ’ 


EE ep A Ni I at AP a PE 


% vow Testy 1 Smant. hevoam< A ee vee 
| | At 
vA ‘ MY ; . 
ry Hh oly Jarrivo: Sheds S09 oT 2 | ane 
} ; . ae , ei), 
» aes . " n rol 7 = e —- 2 nn Dill > + } ‘a x : — af) 
ae 1 oe out [ rm di ¢% B P| OL . S iP) Ps ae 4 a ‘> be ¥ t A Fi ' j ; 
A : ¥ Aly 
; Bon ik Ws » ‘ 
Ox’ ei y ‘ E \ oe ty aang er roy ivy el é -) 5a t 
“¢ ‘, rea, 
Sor T, R my ‘ t 2 faq pVvoOdR sree " a2") b A P 
‘ ; fonm. woH ~sdmemet 
4 | hil 
10 35) wom éce yaad IRAP. sey oF’ Jeaggee tT o> iis ke 
' ‘ ¢ ” i 


as TqQvoee woe SIMO. SVER BALb Lely (OL sedgeven = 
oTSvTHAs  Jtedd Jabas ¥ sata: yoy GA intl ae 
o. Steam yvos Sha feds wat teeggve ws oA wd aM 
n ; ie t ' i * { ‘ f J + 
I | sotinaiay, Leaot? Lbaoe fi. ae nevis dolide .Bban8) | 
‘& x I - +: ots ivhed: i Sia - a | 
one Sivetm 8 eb aa: esidiiuese tdebEbnot tse Tet DBMS 4 a 
ng: intel) 
t " 


i ike 


ent ha ey: oat bas \ sbianed: ae ane meexov5d Poms ‘Adee novaso’ 


ony 16' Tey antsy we soytaso tesbas' vomit avantias Lenton i | 
odd. yaa wy agai ve anit dad et Se tale aie | ply ' 


tte waa arnomataie 88 oven 


44 yA, | Saye vn 4 f 
1 th i Ms cay 


ad, ond On Ses 


AANA. AESNARUIAE oP RPP. Ulmer, cr-ex 19383 
ONY RAEP ; 


nce! (Sinclair ) 
next two years. ‘ 
; Q. You say that the Canadian National might 


well have waited and not raised such a large capital 


Jj 


sum --- 
a A. No, I did not say so, sir. Whether any 
organization waits depends upon its present needs, and 
also on the probability of a decline or an increase in 
the future, 

1 Q@. Well, of course, the Canadian National, 

til|| with the resources of Canada, can have advances from 

104|| the government, and they do not have to commit themselves 
| so that, if you were right, that there is going to be 

1 equipments available for Canadian Pacific, without 

15|| vovernment guarantee at 42, then, obviously, the 

1} canadian National would be able to a them cheaper; . 

1W7\| wouldn't they? 

18 A. Yes, sir. May I say a word about this. 
{>| It was forced to make the best judgment on this matter 

P| that I could; the best judgment would be that there 

All| will be some reduction in interest hares over the next § 


P| ‘two years. I call the attention of the Commission to 


te 


5|| the fact that there is at stake a, half of a per cent 
Ms’ aifference in this estimate, of exactly $80,000 over 
29! the two-year period, which is a very small item. rg 

“P| acree that I could be wrong in suggesting that interest 
a rates may be lower over the next two years, but it is 
28 my best estimate at this time. 

ee Q. In any event, they are now higher than , 


=; when you wrote your paper, and they are --- 
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Bess I was aware of this, I assure you, sir. 

Q. You are pretty familiar with the railroads 
of the United States? 

A. Yes, gir. 

Q. You would agree that the New York Centra 
and Pennsylvania in recent years both have been in 
serious trouble in their financial position and their 
financial returns have been markedly depressed? 


A. Yes, ‘S27. 
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TORONTO. ONTARIO (Sine lair ) 


Qo You also know the Chesapeakeand Ohio 
has in recent years, in contradistinction, been 
financially strong? 

A. VOs,. Bi. 

Q. Now, for instance, taking 1958 as an 
example -- and I am using here the ICC statistics; 
the publication, ICC statistics for 1958. Are you 
familiar with that publication? 

Ds Yes, sir. 

Q. That shows that the Chesapeakeand Ohio 
paid 5.42 per cent on shareholders! equity as shown by 
the book value equity. Do you accept that figure? 

A. I just do not know it. 

Qe Will you accept it subject to checking? 

A. surely. 

Q. And I suggest on the same basis that in 
the same year the Pennsylvania paid on shareholders! 
equity 0.24 per cent. Do you accept that figure? 

A. Well, again, I have not computed these. 
Subject to checking, certainly. 

Q. Now, you would agree that these relative 
relationships have existed between the Pennsylvania and 
the Chesapeake & Ohio in recent years -- the Chesapeake 
& Ohio is strong, and the Pennsylvania is weak? 

A. All right, yes, sir. 

Q. I suggest to you, Dr. Ulmer, that in 
applying your concept as put in your paper for the 


determination of a permissive level of earnings this 


would result in wrat may determine the cost of money 
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ANGUS, STONEHOUSE: & CO. LTD. _ Ulmer, cr=-@€xX 19386 
TORONTO, ONTARIO (Sine lair ) 


for the Pennsylvania at about one-twenty-fifth of what 
it would be for the Chesapeake & Ohio? 

AX Oh, no, sir, I would not estimate the 
cost of money of these firms on the basis of the be- 
haviour in any short period. I hmave agreed that one 
railway, by and large, has been stronger than the other, 
put the Pennsylvania Railroad has paid larger dividends 
in the past than it is paying now. All this is relevant 

Q. Well, when did the Pennsylvania pay 
on shareholders’ equity a dividend anywhere near that 
of the Chesapeake & Ohio? Just when, Dr. Ulmer; how 
many years ago? 

A. I don't know. 

Qe I suggegt to you that they have not done 
so in the postwar period -- nowhere near? 

A. Of course, I am not denying here that the 
cost of money to a concern, whether it is the Pennsyl- 
vania Railroad or the Chesapeake & Ohio, is determined 
in part by its financial structure, This does make a 
difference, and even an enduring difference, and, per- 
haps, of the magnitude that you are suggesting here. 

I hesitate to go along with you about this, sir, not 
because I have any doubt about the figures you are 
giving me but only because I have not analysed these 
two railroads from this point of view. 

Q. Well, let us go to Canada. Let us get 
-to right where the voting is done. 

MR, MAURO: Where the what is done? 


MR. SINCLAIR: I said "where the voting is 
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ANGUS, STONEHOUBE.& co., LTD. Ulmer, cr-ex 19387 
(Sinclair ) 


done". I can well understand that --- 

MR, FRAWLEY: Is it the shareholders who are 
voting, or the people of western Canada who are voting? 
What is my friend talking about? 

THE CHAIRMAN: Let us get on. 

MR, FRAWLEY: I am willing to get on without 
this kind of nonsensical remark, 

MR, SINCLAIR: Q. Dr. Ulmer, let us 
orient ourselves in the Canadian scene, That is what 
I was trying to convey to you. Do you know the Bell 
Telephone Company of Canada? 

A. Ten, sate DT, do; 

Q. You have studied it? 

Ars No, sir. 

Qe You know it is a regulated industry? 

A. Yes sx Gir. 

Qe You said this morning that you knew of 
no Canadian corporation that paid out 100 per cent of 
its earnings? 

A. I did not say that, sir. 

Qe You did not? Wrat did you say? That 
you knew of none -=- do you know of any large Canadian 
corporation that pays out largely all of its earnings? 

As I am aware of the fact that, generally, 
in Canada, the amountsof retained earnings are relatively 
not as great as they are in the United States. If 
this is the point, sir, I agree with you. 


Q >» Tre Bell Telephone Company is a regulated 


utility, regulated by the Board of Transport Commissioner 


men Saat bok | avsiun | i 
) aren ‘ : A Le Naor oF 
88 Oe Bes ly spina pat as al ran ce 


on 


ae | 
2 — 
- 
oe 

; 


xt 83 Oba shan. risteen,. 28 | ote0d ‘eatin sae 


suods siiisiiad. “puede yn 


th ila 
oo = 
ae . ae 
ry a < 


“se Oy B9q) ere FeE 4 KARR, “AHD per. 


t 
y 
i 


: 


= 


suo by Ao) tag OF Btls LE meUE es LAWARS +: ne 


— 7S ; see 7 : : 
— nani rng et dN Aegis dea oo a 
‘ ; —— ‘ . 
, 
+ 
. 
wo 
ms 
ue 
i 
~ 
% 
- 
a 
ed 
x 


an f 
Vier 
\ 


F 
* 


oa ie one fe eols MOBAGE 20 boty. anne | 
; Si roe 


fe S8hJ. wank, woY od me ¢ = of eey, 00 7 ganynd, ial a 


TeAse8o 1@ yYosqned. earod all 


. .Ob 7 ette es¥ ..,A Mee ay Fe 
i ( 
5 %. f 
meat") sg TI bethoge syan soy +) Pe 
| ; ' n HEN Li 4 isAS “OM wh 
ji 
) j 4 } < ; as y 
I yrdeubnt betas; 3°%4 at 3t2 woow uo «s at ‘ 
a ‘} ' . ; tens : ‘ { ; : i, 
| uf: eta gay ofty ne 
f - “ 
to wes voy Gerd aeerevom ‘ete. blae poy | 0p. 
Wi 70 2He5 9q, GOL duo Sisg tads nolterogios net baAs) Pi 
i | Deel Mee aikguee age 
yh : ' 
bi a a he } i o Ae BR Out bt i) i * ey ay é a 
; o> ef tt? : Lk omy 7 me ed rm sat I x p" ; ; : ay te 
i ant ryse voy 525 tea... tgon DIB NOY a ° ayes 
nitbéns) satel yas te ais i BOY -ORow: nom ‘te wer toe. 
| ‘. i | 1% my 
| ‘Sepativces edt) io iis vlegnat tHe. arta, tea nekiaognoo | 
Bi . u é 1 
) : ; : wf hr ‘ va ; is f 
i Yiinreteg..csdt, pees id PL Bas,’ ne a ae ve ss 
j i Aa ee yas ‘ 3 ey rey ‘ 
A orca ack saatinae ba aie% odie a et 
se") ‘ Skat dy a _ Ps 
RAs petadts padiay edt nt has eo vent ea Isr, as. on) 
9 


i 
ae ae - 


o tS 
hee 


has 


Suey sity somas ed it 


' 7 
re ys 


ae 


[bosatuges a a want > aise 
ey My : wa 


ANGUS, STONEHOUSE & CO. LTD. Ulmer, cr-ex 19388 
TORONTO, ONTARIO (Sinclair ) 


-- did you know that? 

A. I was not sure as to which Commission 
regulated it. I realized it was regulated, of course. 

Q. Now, in recent years it has been paying 
approximately 6 per cent on shareholders’ equity. Do 
you know how the Bell Telephone capital structure, 
debt versus equity, compares that with Canadian Pacific? 

As No, -sir. 

Q. I suggest to you that it works out at 
about only a ratio of around 30-odd per cent debt -- 
approximately the same as Canadian Pacific. Now, 
under your method, when looking at Canadian Pacific 
in relation to shareholders! equity return and 
Bell Telephone's return, I suggest to you that it 
necessarily follows that what you are suggesting is 
that the cost of money -- what may be termed "the 
cost of money" -=- for the Bell Telephone Company is 
about three times the cost of money to the Canadian 
Pacific by the very fact that it pays out approximately 
6 per cent on shareholders' equity as compared to 
that paid by the Canadian Pacific? 

A. I follow neither the logic nor the 
arithametic of this, sir. My own estimate of the 
cost of money here was based on the relationship betwee 
the total permissive earnings including that which goes 
into fixed charges as a percentage of the total 
capital invested in these operations, It came to 
33 per cent. I do not know these figures that you 


are giving me from the Bell Telephone Company -- I do 
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ANGUS, STONEHOUSE & CO. LTD. Ulmer, cr-ex 19389 


TORONTO, ONTARIO (Sinclair) 
1 

2 not know exactly what they mean here, and certainly the 
$ ratio does not seem to be three times. 

4 Q. You are talking of pay-out? 

5 A, hat is a different matter, sir. 

Q Qe I am suggesting to you that the pay-out 
7 under your method of earning is a material factor, 

8 and is the major factor in determining your level of 

? the cost of money, You are not going to disagree 

i with that? 

il Bs You see, when you use a term such as 

" "major factor" I am not at all sure what that means. 
: It is a factor as it enters into the picture, yes, sir. 
= Qe I think there is no doubt about this, 
is Dr. Ulmer, that it is the one you put as number one? 
as Bie You equated the pay-out with the cost 
uw of money, and I certainly have not. You have the 

18 right to interpret this term in your va way, but 

- not the right to suggest that I interpret it in that 
“a way, which I do not. 

pt Q. I am going to suggest to you that if the 
a Bell Telephone Company was restricted to a permissive 
ai level of earnings such as you suggest for Canadian 
al Pacific, 3.15 per cent, its financial integrity would 
25 be impaired. 

“i A. My figure is 3.5 per cent and not 3.15 
“i per cent. I was not studying the Bell Telephone 

- _ Company. I would have to appraise its financial 

a structure before making an estimate, and it could very 
3 


well differ from the estimate I have made in this case. 
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ANGUS, STONEHOUSE & CO. LTD. Wares 
TORONTO, ONTARIO Ulmer, er-ex 19390 
(Sinclair) 


Q. Now, I put it to you twat if the Board 
of Transport Commissioners in their regulation of 
the Bell Telephone Company are permitting it a return 
on investment of 6 per cent, while you suggest 3.5 per 
cent for the Canadian Pacific -- that if your views 
were accepted and applied to Bell it would put the 
financial integrity of the Bell: Telephone Company in 
jeopardy? 

So I would not wish to apply it to Bell 
without knowing more about the savunnien than I know 
now. 

» Q. Bell is in a monopoly position in regard 
to telephone service in large sections of Canada. The 


telephone business is a monopoly business; is that 


correct? 

A. Ok, yes, sir. 

Q@, And, therefore, the risks are not as 
great as in a non-monopoly business? We agreed on 


that this morning; is that correct? 

ae In this case I would say: ee As 
you will remember I did not wish to equate a monopoly 
position with steadiness of income or safety. I 
think they are different things -- they are related, 
but different. 


Q. But you would agree that drawing on the 


equity is possible in respect of a monopoly position 


whereas it is not possible in respect of a non-monopoly 


position, or corporation? 


A. I think that any corporation can to some 
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ANGUS, STONEHOUSE & CO. LTD. Ulmer, cr-ex 19391 
TORONTO. ONTARIO (Sinc lair ) 


extent make use of this technique -- large corporations, 

ae Would you agree with this -- I am reading 
from your book, Dr. Ulmer -- 

"Rewards for 'trading versus equity' in 

monopolistic industries, in which public 

regulation aims at a fair return on 

total investment, acquire in this way an 

extraordinary degree of security which 

cannot be approached in other sectors 

of the economy." 

A. Tkere is a difference in degree, yes, 
sir. 

Q. ~ It is the difference in degree -= is that 
your answer? 

A. Ok, yes, it is a difference in degree, 

Q. Now, Dr. Ulmer, you have suggested 
that the Canadian railways are not Ecaeee of sub- 
stantial amounts of capital, and can meet their capital 
requirements largely through internal financing? 

A's I did not say that the railroad would 
not need substantial amounts of capital. I think, 
again, this is misquoting my report. 

Q. Are you suggesting that --- 

MR, MAURO: Did you want to say something 
else, Dr. Ulmer? 

THE WITNESS: Yes. 

MR, MAURO: Let him finish, then. 

THE WITNESS: I think I know what I wrote. 


I did say that it did not need, or need not necessarily 
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ANGUS, STONEHOUSE & Co. Lr. Ulmer, cr-ex 19392 
TORONTO, ONTARIO (Sine lair ) 


have a need of, substantial amounts of outside capital. 
Certainly, if the permissive earnings which I have 
suggested here were in fact realized there would not 

be a need for any outside capital. 

MR, SINCLAIR: Qe. I will put my question 
to you again, I said you suggested that the Canadian 
railways, and Canadian Pacific in particular, are in 
need of substantial amounts of capital, and can meet 
their capital requirements largely through internal 
financing. 

MR, FRAWLEY: Are you quoting from the witness! 
report or are you putting some interpretation on it? 
That is what the witness asks you. Perhaps you are 
not quoting it word for word, If so, perhaps you would 
not mind saying so. 

MR, SINCLAIR: "Under such circumstances", 
says Dr, Ulmer -== | 

THE WITNESS: What is the page? 

MR, SINCLAIR: Q. Page 9. 

"Under such circumstances, the need for 

‘attracting capital,' so emphasized in 

the C.P.R. memorandum, is minor, if it 

exists at all.” 

And then you develop your Tables 6 and 7 to indicate, 
according to you, first in the United States and then 

in Canada the needs for capital were not large in relation 
to investment, obviously, and that they could be met 
largely in relation to internal sources. 


A. If you turn just to the sentence before 
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ANGUS, STONEHOUSE & CO. LTD. Ulmer, cr-ex 19393 


TORONTO. ONTARIO 


(Sinclair ) 
1 
2| that it will be apparent to all, including the Commission 
3 


that I was referring to the great mass of internal 
4 financing in the past. I did not say the capital 


requirements would not be great; I said they have been 


6) met largely in the past by internal financing, and they 
7 could conceivably be met in that way in the future. 

: Q. Is it your position, Dr. Ulmer, that 

? the Canadian railways do not require large capital 

4 expenditures which must be raised from external sources? 
11 A. That is the point -- external sources. 

oe I have said this is not necessary, and has not been 

“y necessary in the past, 

ay Q. And you base that on your Table 6 by 

“4 having a look at the United States railroads? 

a A. Inpart. 

“i Q. I beg your pardon? 

re A. I say I base it in paviect that. 

4 MR, FRAWLEY: Table 6? 

Y MR, SINCLAIR: Table 6 is the United States 
- railroads, and Table 7 is the Canadian Pacific, Mr. 

oa Frawley. 

“ Q. Now, Dr. Ulmer, you are equating the situation 


in Canada and the United States as based on your studies, 
I take it? 

A. Wo; °sirP. I looked at the record of the 
Canadian Pacific Railway Company to see whether its 
situation was similar to that of the average situation 


in the American railroads, and I found that it was in 


this respect. 
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ANGUS, STONEHOUSE & CO.:LTD. Ulmer, cr=-ex 19394 


: El ONTARIO (Sinclair ) 
1! 
D 
Q. In this respect? 
3 
A. Yes, 
“ 
Qe Has the additional capital formation of 
5 : 
the Canadian Pacific paralleled that of the United 
6 
States railroads since 1948, say? 
7 
A. The question under review -- I simply 
8 
narrow this particularly to make known the meaning of 
5 
the word "paralleled" in this case. I was comparing 
10 
the reduced internal financing in the Canadian Pacific 
11 
Railway with that in the United States railroads. a 
12 
did find that in that case there was something approachin 
13 
a parallel. They were not exactly the same, but the sam 
14 
general pattern was there, yes, sir. 
15 
Qe My question, Dr. Ulmer -- and you will 
16 
have to pardon me for looking at these things in the 
17 
way I do look at them, and for my testing your views in 
18 
a different way from those of other people. Your 
19 
answer is not responsive, I am asking you this: 
20 
Is it your position that the capital additions to 
21 
Canadian Pacific in the period, say, since 1948 have 
22 
paralleled those of the United States railroads? 
23 3 
A. I might have to says "I do not know" to 
24 


this, but will you tell me what you mean by "paralleled"? 
Do you mean that the rates of investment are at about 
the same rate -= the volume of investment? 
A. Taat is right. 
In both cases they both increased sub- 


stantially in this period. 


Q. And do you think at the same rate, generall 
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speaking? 


A. I really am not sure, 

Q. I am suggesting to you that the statistics 
will show -- and these are the published records of the 
Canadian Pacific's net investment in rail in the period 
from 1948 through 1959 -- that it has increased from 
under $1 billion to over $1.4 billion, an increase of 
some 44 per cent. In the same period the net investment 
of railroads in the United States, from published 
statistics, has only increased by 16 per cent. Are 
you surprised at that? 

A. No, there is a great diversity in the 
American railroads, and in the east and the west there 
are rather different situations. 

Qe So there has been a marked difference of 
the paralleling of the capital investments, United 
States railroads versus Canadian Pacific? 

A. On this relative basis, yes, sir. 

Q. I suggest to you that to determine the 
need for the capital that Canadian Pacific requires 
you have to know something about the possibilities of 
the Canadian economy, and its need for rail services. 
Would you agree? 

A, yes, sir. 

Qe I suggest to you that the economy of 
Canada in the next years, in its need for railway ser- 

vice, will be markedly different from that of the 
United States, with Canada having substantially more 


rail transportation requirements than the United States? 
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ANGUS, STONEHOUSE & CO. LTD. Ulmer, cr-ex 19396 


TORONTO. ONTARIO ( Sinclair ) 
1 
: Would you agree? 
3 A. I would certainly say that this is 
‘ possible. 
5 Q. And as a result of these extractive é 
6 industries, particularly in western Canada, large 
7 capital requirements will quite possibly, and probably 
° likely, wave to be met? 
9 A, Large capital requirements in mining 
10 enterprises? 
e Q. No, for rail to meet the extractive 
sn industries’ demands. 
MR, FRAWLEY: Not for oll or gas. 
ae MR, SINCLAIR: My friend, who is an expert 
on o11 and gas, may be surprised to know that Alberta's 
fy requirements from its gas industry for rail transpor- 
4 tation are one of the greatest because of the fortunate 
” position his province is in in having sour gas and 
“4 sulphur, and the very large amounts of sulphur to be. 
a moved by rail must be projected. 
- MR, FRAWLEY: . All I know is that there are 
2 vast amounts of capital made available to build pipe 
o lines, not only out of Alberta but all over Alberta, 
= MR. SINCLAIR: Dr. Ulmer, your experience 
= in transportation is that sulphur is not moved by 
a pipe line, yet? Trat is right, is it not? 
“i A. I would like to say, sir, that you are 
a suggesting there is a greater opportunity now, or a 
29 


need, perhaps, for an extension of the Canadian Pacific 


Railway's facilities. My review of the company suggest 


ni h ‘! { if th eed 


LE Re EN Bt etnd tad, yaa Uiataweo Siow hel a 
oF ; evitosttxe eed? tiieer #38 bes Af" 


ed | 34 sal ie, ee 
Alte - ogral ,ahace> aresaew nt yinaluotireg senrtaubak ae sci 


i wee “a 
_ yldadorq bas yidtesog eslup Liye ads remonLi por cnt 


on od od wyaa eben 


= 
= 
im 
sa 
ie 
& 
iS 3 
> 
7 
«3 
t 


wpex [etiqso egtal VA 


Cgoaitgiegne 
evi¢oartxe edd seem of bax 45% On ef 


| 
: 
| 
hy tea aN, abaemeb ‘eelateubat ! 
Bei 983 10 Lto 262 tou VEWARY an > Sr ee 
i -  Srhgxs me elt Saw . baehx? we SALAIONIE mM mM wo 
boca e'advodlA tad? wordt ot bealtetla ed cam ye = 89 bas Ilo no 
“rsoquaaxt Lhat rot vrtanbut agy atl mov? ate mentuper 
{ 
} 
: 
t 


: i aaa Hotes weer nay i z | r 
edenueio? ody Yo eavaotd tnetaets en#d IO ONO or nots ad { 
a 


bis efg woe gilvadt al ol af sontvesy ala aotileaq 

7 oO of seaiqive Yo etayoms egial roy oat bos cTwagive 
ebetoetouq Sd daum [hex te, wath rot 

ox§ oton? tase ot wordt IIA. 1¥RIWA TN 73) ie 
iy tes Aho ae we bh ils , of o* . +a - ‘i Jin < ie 
Saqlg OLENG OF BLOS ~& AV eben Latieas TO estauome ¥8AV 


~  pexedra «evo Ifs8 dud at haere to gue ylao ton ~oentlr 
j ¥ ay i i : ’ 4 


eoreiregxe wwoy ,temll 10 TAI, is 


vd bevom vom al besarte ted? ak noltsorogeinand ab} 2 “ 
i aT i an q i 


‘Son dh et , tila, by at gedt ee senat fotg« : 


“ soy’ Pert) ata eae of ett bhiow I ie Biers Fa # 


ee 
pt wen ee twtr ggo xeseery atk onead em 
wer rey, a ioe ie 


” “obits amb aeD was 20 pet ste 
Bare ne? hey! 


ANGUS, STONEHOUSE & CO. LTD. Ulmer, cr-ex 19397 
TORONTO, ONTARIO (Sincla ir ) 


2] that it has been a long time since there has been any 


eo great substantial expansion of its services. 


4 Q. Based on its capital requirements --- 

5 A. Based on your investment. 

6 Qe Based on our capital investment year by 
7 year? 

8 A. Now, the size of your business, which 


9 you have quoted earlier, reflects to a considerable 

10 extent the price increase, The new capital units 

11 you have purchased have been of a much higher value 

12 than those which they replaced. This increase in the 

13 assets of the figure you gave us of 40 per cent does 

14 not mean a 40 per cent increase in the physical facilities 
15| of the Canadian Pacific Railway. 

16 Q. Of course not. I am not suggesting that 
17 it was, but I suggest this to you, Dr. Ulmer, that you 
had available to you a ready reference as to the possible 
requirements for rail transportation capital ina 
Canadian environment if you had taken it, and that was 

to take a look at the Canadian National Railways and 


wnat they had spent and were authorized to spend on 


capital in recent years. Do you know what this is? 
A. How much it has been authorized to spend 
on capital in recent years? No, I cannot say I do. 


Q. Do you know how much it was authorized 
to spend in 1959 or 1960 -- take the last couple of 


years as an average? 


A. No, I did not consider the Canadian 


National Railways; only the Canadian Pacific Railway. 
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ANGUS, STONEHOUSE & CO. LTD. Ulmer, cr-ex 19398 


TORONTO, ONTARIO (Sinclair) 
1 

2 MR. FRAWLEY: I do not know what the Canadian 
“ National's figures are that my friend is referring to, 

4 and I think if he is putting these kinds of questions 

to the witness he should call the attention of the 

: witness to the distinction between the Canadian National 
7 Railways which are owned by the people of Canada and 

8 which are asked, and expected, to build pioneer lines 

9 here, there and any place else, and the Canadian Pacific 
av Railway which is a private enterprise and which is 

11 not called upon to wo that sort of railroading. 

12 MR, SINCLAIR: I am very much surprised that 
= my friend wants to give that evidence, and to say that 
14 the Canadian National Railways are required to build 

15 pioneer railway lines, because the president of the 

ee C.N.R.kas made it abundantly clear that when he builds 
Ld a railroad he builds it only after a guarantee, He 

~ has built one in the maritime oreviieas ome 

ud THE CHAIRMAN; In Quebec. 

20 


MR. SINCLAIR: I am sorry -- in Quebec where 
ne is getting paid for it, because the anticipated 
traffic has not developed and is not moving over it. 
Another example is in the province of Manitoba with 
respect to the Lynn Lake and Moab Lake developments 
of the International Nickel Company. These are the 
facts, notwithstanding the interpretation Mr. Frawley 
would like to put on them. 

MR, FRAWLEY; It is owned by the people of 


Canada, and Parliament has a lot to say about what 


Canadian National does. 
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ANGUS, STONEHOUSE & CO, LTD. Ulmer, cr-ex 19399 
TORONTO, ONTARIO (Sine la ir ) 


MR. SINCLAIR: I am glad he has made that 
point because it points up something that I really 
wanted to bring to Dr. Ulmer's attention, and that 
is that the Canadian National Railways are owned by 
the Government of Canada, and, therefore, they have 
an ability to get funds which are not limited by the 
cash in the till of the railway. 

Qe You knew this, Dr. Ulmer? Therefore, 
th e ir not being so limited with respect to their 
capital requirements gives you a readymade guide as 
to capital requirements in an industry to meet the 
country's rail transportation needs. Would you 
agree with that? 

A. That Canadian National provides us with 
a guide as to what the railway needs are, and as they 
are to be satisfied by the Canadian Pacific? 

Q@. As they are to be satisfied in the 
Canadian environment? 

A. Part of the experience is relevant, yes, 
war 

Q. Therefore, I suggest to you that you 
should have recognized that the capital formation of 
Canadian Pacific, and its source, could be adversely 
affected by the ability of the company through its 
lack of earnings. It would be quite proper and 
possible for you to come to that conclusion? 

A. That your company has been handicapped 
by its lack of earnings? 


Q. yes. 
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ANGUS, STONEHOUSE & CO. LTD. Ulmer, ecr=-ex 19400 
TORONTO, ONTARIO (Sinclair ) 


A. This is a possibility at all times for 
any company. 

Q. Before I put this next question, have 
you any idea in your mind of the relative position, 
size of plant by virtue of miles of track, or gross 
earnings, Canadian National against Canadian Pacific? 

A. I have not studied the Canadian National, 
sir. 

Qe I mean the Canadian scene, I am talking 
about the Canadian scene. These are the two major 
railways. They do ninety per cent of the rail trans- 
portation in Canada, Have you any idea of the 
relative size of them? 

THE CHAIRMAN: Which is the bigger? 

MR, SINCLAIR: I wonder if he would accept 
a 60-40 relationship -- 60 for Canadian National, and 
40 for Canadian Pacific. 

THE CHAIRMAN: Which is the more important? 

MR, SINCLAIR: With respect, Mr. Chairman, I 
do not think that is the kind of question I am putting 
at all. I say that with all due respect. I must 
say, sir, that this type of examination is difficult 
enough for a person without having it diverted. 

MR, FRAWLEY: It is not difficult for the 
Vice-President, Law, of the Canadian Pacific Railway, 
and I say that in all seriousness, 

MR, SINCLAIR: Q. Let me go back, Dr. Ulmer 
-- I suppose my friend means that well. Dr. Ulmer, 


would you accept on the basis of railway revenue and 


be are ae Liew gaa wl em by at 


"| 
4) “ae, 


sah ce uel aa 


Yt , W 


9 ney : ty ee (oy 

Jy ai ties oe ’ A Tp. iy * 

cor steaun teen ‘ales tug. I axe ‘Ist SIE ay 
; ; i“ Fi ae kt 


iheog eritstey) oad te bata, soy nt. enh yaw 


“ 
™ 
c 
‘ 
ae 


© 


h 
Nah vir hg i 
20° doen? Yo eolim, tO lestety yd daatg "0 este: Fi ig 
Z " . ; 7 | re Rh ; ar 
1 astbasrisd denkege Lanottay api hassd: 2 a ttlead = i 


‘ 


A 
a 


™ A ae ; oe 
r a «ts i oP ’ ¥ ¥ 1s } ey 
[Sh ASE Oe Ra i IMS 2 TOW By Ba Lk J A t co) Wa 
i We 
Vo Ce Ga 


‘ 7 <i 
t. oad ta TO derka: OD) Yeast oyewitse 
he a 
= ‘ i ad 
G , LOY eval Shane af nor tesvog 


%) yal meat Io sale oyvyivsier . 


+4 S { ca tat ED a} Phe AY] AnD aH? 
re | ‘A 
wow na It wwbnGw T) & <AERLONTE 4AM |) 
oT] ve , : | r 
anoles nel hieas oT Oct « P gtdanoltyalos ay oar & 


eahiedh JofiiosT4 sibensd “04 OF ©” 


: at =). 5 al on & ott ; ey Amtw TA Be ay yee 
" ; Pie! Se 1 Fh Le Le iehcit Mean sta 
‘ . ie , i 
an r "7 - , + * ‘ wy oy oh er : ree 
: _ . 4 aS L DY >Hi via < yi / @ 4 1 os 
j om 
' uF 
4 rm arene, & '* Bare hk an' ied oh P ‘. ce ae $ 
tI soltesyp to peliien? «ft Pedd sintd? torah ~ 
= - yeh = ’ 
4 ; s be 
Ty Tle Dp Oe) meee r doy F * nb ok 7 Te 
12 ort » iin i mM fia Yee 1 . Sale ts 
é j 


b ef notteatmeaxe to egy ahais sad ate “es 


“4 = oe | 


t efteuvrth #1 galv esd Pgreas a3 by a Be 7 fl aavoae a 


_ + c g ” sa ‘ > © | vs 
EeoP ED 600 aR BD RIL GS Pal, 


( 4% 7 : . \ : J ' ai i 
1 QL92987, Gekbered ‘ede 39. Wal inetitaote ero 
ae | Mae 


EY is y hat Tis ref: 
- Ba sRVOL witts ot seals vee | a" 


nad es om wl cms 
Pi ee ays J ayy hes 


| tend fi ri; dil ies apc bee pa 
bes: Sucewner pees ‘asta, oat aad 


2 


OO) -S30) Qe Uile RG 


\o 


10 


29 


30 


ANGUS, STONEHOUSE & CO. LTD. Ulmer, cr-ex 194 Ol 
TORONTO, ONTARIO (Sinclair ) 


capital a relationship of 60-40? 
A. If I was concerned with this I would look 
it up, sir, but I am not concerned with the relative 


size of the two railways. 
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Q. Well, I am going to suggest to you that - 
I want you, if you will, to accept that relationship 
60-40? 

A, Are you suggesting that this is the 
relationship? I do not wish to engage in a guessing 
game. If it is, and I am your authority, I will 
certainly accept it. 

Q. Very well. Well, Canadian National have 
eapital formations of 2g0 millions in the last two or 
three years; and if hod peat that 60-40 relationship 
to Canadian Pacific, under that basis it do tiaunduuties 
very much substantially more money than is set out in 
your table 7; you would agree to that? 

A, I did not set out any particular number 
of requirements in table 7, sir, This is a table of 
Ne 

Q. But it reflects a certain level of 
eapital expenditure? 

A, Of the past, yes, sir. 

Q. Yes. Let us take 1958 - 1959; 1957 
through 1959. 

A. Yes. 

Q. You know what the Canadian Pacific spent 
in 1959 in capital? 

A, Yes, I do. 

Q. What was it? 

A, The figure was something like 72 million. 
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Q. Well, I am now giving you a relationship. 
I have given you a relationship that would indicate a 
much higher expenditure by taking 230, and the 
relationship of 60-40, Canadian National, Canadian 
Paeific, 

A, I simply would not accept that analysis, 
Fe 

Q. Let me suggest this to you: say that 
the Canadian Pacific, instead of spending 72, 73 million 
on capital, has spent 150 millions, to keep it in 
relationship to, for instance, the capital formation 
of the Canadian National. 

A. Is there any need for it to be in the 
same relationship, sir? 

Qe It is serving the same general Canadian 
situation, 

MR. FRAWLEY: Of course, you see, there you 
are again, sir. My friend is making statements of facts 
about what the Canadian National serves in this country, 
and what the Canadian Pacific serves. With all due 
respect, that is far too complex and important a 
question to be wrapped up in one matter, in one short 
question to be thrown at Dr. Ulmer. 

THE WITNESS: I certainly have not studied 
this question. 

MR, SINCLAIR: Q. Assume with me we will 
take a situation that the Canadian Pacfic, instead of 
spending, say, $75 million dollars, required capital 


formation of double that amount. Assume that with me? 
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ce All right. 

Q. Now, you might, if you would, tell this 
Commissiqgn what in your judgment would be the source 
of that additional $75 million? 

A, This is a huge figure. Now, the $72 
million that we started out with is a figure which is 
covered to the extent of some 50 some odd million 
dollars by depreciation charges against current earnings, 

Q. fhat is right, 

A, And, now, on top of this remainder of 
$16 million dollars you are tossing an additional $75 
million. This is a tremendous sum, 

Q. You think --- 

A, IT am not sure that I am able to solve 
this financing problem, or that you will find many 
people who can do it with great ease, 

Q@. Let us make it a little easier, Instead 
of spending in 1959, 75 million (for purposes of round 
figures), it spent 125 million, Where do you think 
the Canadian Pacific would be able to raise that extra 
50 million? 

A, T do not think it is --- I do not know, 
I do not think it is probable that there will be any 
such tremendous increase in the requirements, the 
capital requirements of Canadian Pacific Railway. At 
least, there has been nothing in its immediate past 
to suggest this. 

Qe Dr. Ulmer, I suggest that in one of the 


years that you are dealing with, 1957, the capital 
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expenditure of Canadian Pacific was 127 million, which 
is exactly the figure in the area of which I put this 
last question to you. Now, does that startle you? 

A. No, I was aware that there had been 
substantial investments in previous years, 

Qs But you do not think they will occur in 
the future, as they did as late as 1957 on Canadian 
Pacific? Is that your judgment? 

A, I did not think this was likely. 

Q. What do you base that on -- your 
knowledge of Canadian Pacific and of the Canadian 
economy? 

A. My knowledge of the current trends in 
investment, yes, sir. 

Q. The knowledge =--- 

MR, MAURO: Let him answer, 

THE CHAIRMAN: Mr. Sinclair, I think we will 
get on much quicker if there is no provocative questions 
or provocative tone of voice. 

MR, SINCLAIR: Well --- 

THE WITNESS: Thank you, sir. 

MR, SINCLAIR: Well, Mr. Chairman, with all 
due respect, I do not know if I can ask the witness or 
test him other than by asking him provocative questions. 

THE CHAIRMAN: It depends on the manner in 
which they are asked. 

MR. SINCLAIR: Very well, Mr. Chairman, When 
somebody comes forward here and presentsevidence to 


try to destroy the financial integrity of the Canadian 
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Pacific, I certainly am going to test his knowledge 
and qualifications. 

MR, FRAWLEY: Having said that --- 

MR, SINCLAIR: But -- but -- I am talking to 
the Chairman --- 

MR, FRAWLEY: When you are finished, I will 
say something. 

MR. SINCLAIR: But, sir --- 

THE CHAIRMAN: Mr. Sinclair, there is no 
purpose in your fighting everybody in this room. We 
are here to try to solve a problem, and that we are 
trying to do. 

MR, SINCLAIR: Very well, sir. 

THE CHAIRMAN: And I hope we have your help. 

MR. SINCLAIR: Very well, sir, I will ask 
the witness three more questions and close my cross- 
examination, then, in view of your ruling. 

MR, FRAWLEY: Just a minute, Mr. Chairman, 
The record now shows, Mr. Chairman -- Mr. Chairman, I 
have been accused on behalf of Alberta of having 
attempted to destroy the integrity of the Canadian 
Pacific Railway. I am here for the government of 
Alberta and I say my friend is talking complete 
nonsense when he talks like that, I have come here 
to defend the people of western Canada against an 
allegation that the Canadian Pacific lost in 1958 
35 million dollars, and in Crow grain. I am here to 
defend my people against that allegation, and this is 


one of the men that we have got to help us to do that. 
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TORONTO. ONTARIO (Sinclair) 
1 

2 I am not attacking the integrity of the Canadian 

3 Pacific Railway and my government would not do it, 

4 I stand here representing the government of Alberta, 

s and the government of Alberta is not doing it, and I 

6 am not doing it, and I want no such statement on the 

7 record. 

8 THE CHAIRMAN: Let us get’ back on the rails again, 


MR, SINCLAIR: I never thought I was off them 
sir, but I accept the fact that possibly others did, 

THE WITNESS: Mr. Chairman, I was about to 
respond to the most recent remark preceding this to 
which counsel has made reference, and I did not get 
a chance to do so. I wish to make this clear that I 
made no effort here to engage in a specific -- which 
is impossible -- a specific prediction of the investmen 
that is going to be required by the Canadian Pacific 
in each and every year in the future, 

I have taken the current investment 
requirements of the Canadian Pacific Railway, and have 
said that on this basis there are certain permissive 
earnings that may be definite, which is a very differen 
thing from saying that I know definitely what I do not 
know -- that some aspects of the situation may change 
dramatically in the future when and if these things 
arise, and, of course,one must make a re-appraisal of 
this situation, or of any other. 

MR, SINCLAIR: Q,. Are you through? 

A, IT certainly am, sir. 


Q. I will ask you this, Dr. Ulmer. Do you 
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ANGUS, STONEHOUSE & CO. LTD. Viner (er Jex. 19408 
TORONTO, ONTARIO (Sine 7 air ) 


think that Canadian Pacific can attract capital when, 
under your basis of permissive level of earnings you 
have resulted in having a return on shareholders! equity 
at lower than the return on risk-free government of 
Canada bonds? 

A, I do not think this is a relevant 
comparison, sir, if I may say so. 

Q. How theoretical can you be? 

A, Ah, no. The relevant thing is how much 
you are paying in connection with your financial 
obligations -- with your financial obligations, That is, 
you have got a ‘six... percent return or more on the 
common stock of the Canadian Pacific Railway. How much 
can be paid on any new capital securities that may be 

loated or issued, if this is required. Under my own 
analysis, the result was achieved that no need for 
outside capital would be present under the circumstances 
that have been, up to this moment, prevailing in the 
Canadian Pacific Railway. 

Q. Dr, Ulmer, on your basis of what the 
return on shareholders! equity -- on your basis of 3.5% 
over all return, what is the return on shareholders’ 
equity on Canadian Pacific? 

A, Well, you see, what I thought was the 
relevant matter was the return that was permissive here 
on the outstanding common stock, 

Q. Oh, that means that you do not think 
that retained earnings should earn a return. Is that 


your position? 
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ANGUS. STONEHOUSE & co.ito; Ulmer, cr.ex, 19409 
TORONTQ, ONTARIO (Sine lair ) 


A, No, that is not the position. There 
must be an overall return for the firm which is in the 
aggregate sufficient to meet the obligations, the 
financial obligations of the Canadian Pacific Railway, 
as well as under the circumstances prevailing in 1958, 
its capital requirements. This is what my earnings 
do. 

Q. Dr. Ulmer, would you agreed that the 
railways in particular should be allowed to earn a 
reasonable rate of return where their services are 
economically justifiable if they are to finance their 
needed capital expenditure? 

A, I would say that the returns that may 
prevail on the accumulated surplus of the Canadian 
Pacific Railway is not a necessary index on whether 
it can attain the capital sufficient for its require- 
ments, 

Qe May I ask you again would you agree that 
the Canadian Pacific Railway should earn, should be 
allowed to earn a reasonable rate of return where their 
services are economically justifiable, if they are to 
finance their needed capital expenditure? 

hs Certainly, the corporation should be 
allowed a reasonable rate of return after allowance: 
is made for its financial structure. I think this is 
a very relevant point. 

COMMISSIONER GOBEIL: Mr. Sinclair, may I 
ask you a question. How much money did you say that 


the Canadian Pacific Railway borrowed in 1957? 
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MR, SINCLAIR: No, capital -- the capital 
expenditures for that year were 127 million. 

COMMISSIONER GOBEIL: Yes. 

MR, SINCLAIR: Capital expenditure. 

COMMISSIONER GOBEIL: Yes, and Dr. Ulmer, 
you believe that this cannot be repeated? 

THE WITNESS: With the particular capital 
requirements of that year? 

COMMISSIONER GOBEIL: Yes. 

THE WITNESS: Ob, yes, they could be. 
repeated, I wanted to deny that suggestion that I 
was’ presuming to predict the capital requirements of 
the future for the Canadian Pacific Railway in every 
year of the future. What I have done here is taken 
the existing situation and under these circumstances 
attempted to define the total aggregate amount of 
earnings that was justified. | 

WER. SINCLAIR: &. And you have agreed with 
me, Dr. Ulmer, that Canadian Pacific should have a 
fair return on the capital employed, and I now want 
to ask you if you would agree that the test of what 
that fair return should be would be a return as large 
on the capital invested as would be received in 
similar enterprises having similar risks and 


uneertainties. 
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ANGUS, STONEHOUSE & Co.LTo. Ulmer, cr.,ex, 19411 
TORONTO. ONTARIO (Sinclair ) 


A. No sir, I would not consider this a 
sufficient standard. I would want to know about the 
financial structure of the corporation to which 
reference was made and the financial structure of other 
corporations. Actually these rates of return differ 
quite markedly. 

Qo But assume with me that the financial 
structure is proper in relation to debt equity, then 
would you agree the test I have given you is the 
correct test? 

A, No sir, I am not sure what "proper" 
is and also very relevant here is the quantity of 
accumulated surplus. 

Qe Dr. Ulmer, are you suggesting that 
because one company decides to adopt a low pay out 
ratio and another company decides to adopt a high 
pay out ratio that because of that fact the test of 
what the company should earn on its investment is 
affected? 

A, Oh, yes sir, I would. 

Q. You would suggest the one with the low 
pay out ratio, that the return should be less than 
the one with the high pay out ratio, is that what you 
mean? 

A, I think yes distinctly in a corporation 
of this kind this is so. 

e- So what you are) proposing is that a 
company like Canadian Pacifie should follow, if it 


wants to increase its permissive level of earnings, 
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ANGUS, STONEHOUSE & CO. LTD. Ulmer, Cr -exX. 19412 
TORONTO, ONTARIO (Sinelair ) 


a high output ratio and do external financing rather 
than internal financing? 

A, I would not presume to suggest what the 
managers of Canadian Pacific ought to do. 

Qe But this would be the result if the 
policy of high output ratio and resort to external 
borrowing, under your approach, by that fact the 
permissive level would increase? 

fo. I am not attempting to define the 
permissive earnings that the Board of Transport has 
jurisdiction over. I am not stating a policy for 
regulation of this company and I do not wish to express 
opinions on this. 

Q. But you are trying to equate permissive 
level of earnings and trying to equate the earnings 
under that plan with what might be termed the cost of 
money on equity capital, are you not? 

A, Yes, sir,.it ams 

Q. I suggest you must, if that is what you 
are trying to do, turn your mind to the questions I 
have put to you, questions as to the fact of output 
that under your plan on equity the very fact of a 
high pay-out on Canadian Pacific and external 
financing would automatically under your method increas 
what you term the cost of money to the corporation? 

A. It is not necessarily so. You see, if 
you did resort to more external financing this would 
undoubtedly increase the capital charges so there would 


be a need for earnings to meet this. On the other hand 
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ANGUS, STONEHOUSE & CO. LTD. Winer , ‘er lex, 19413 
TORONTO, ONTARIO 
(Sinclair) 


if your earnings were down to your capital requirements 
and an assumption that a proportion of that was going 
to be plowed back into the concern this allowance for 
retained earnings is also an increment to earnings and 
it is not easy to answer your question without knowing 
the specific arithmetic involved. 

Q. You put some specific arithmetic on 
it by coming to a determination of permissive level 
of earnings based on a surplus of $17 million dollars. 

A, Oh yes, I certainly did and I would 
be glad --- 

Q. And I suggest --- 

MR, FRAWLEY: Let him finish. 

THE WITNESS: I would be glad to compare it 
with the analysis that the CPR has submitted in this 
regard -- I do compare it, 

Q. I suggest to you that you must add that 
figure to the amount that you suggested should be 
earned on stock and then adding the two together 
relate that to shareholders equity give you a return. 
Would you agree that was the way you get a return? 

A, Are you asking me how I figured my 
return because I will be very glad to tell you. 

Q. I am working from your paper and asking 
you if I take the retained earnings from the surplus 
earnings and add that to the amount that you say should 
be permissive on stock and relate that to the shareholdprs 
equity that gives you the return on equity capital 
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ANGUS. STONEHOUSE @co.tto. Ulmer, cr.ex. 19414 
TORONTO, ONTARIO (Sine lair ) 


Q; And I suggest to you on that basis that 
it is substantially below 44? 

A, Yes j*sir, 

Q. And I suggest to you that you could 
not borrow a nickle's worth of money even if you were 
the Dominion of Canada on long term at the present 
time for what you say is a fair and reasonable level 
for Canadian Pacific equity -- net debt? 

A, Yes. Bear in mind, however, that these 
earnings are sufficient to allow a 6% return on the 
common stock and, of course, it is within the option 
of management to even increase the dividends with 
the amount of money allowed for additions and 
improvements -- all this money is not necessary for 
that. 

Q. Dr. Ulmer, have you ever been an adviser 
on financial matters to any regulatory tribunal? 

A. Yes sir, I have, 

Q. It is not listed in your qualifications. 
What regulatory tribunal was that? 

A, Well, I have -- you say "regulatory", 
IT have been an employee of the Department of Commerce 
concerned with financial matters. 

Q. I said a regulatory tribunal and the 
Department of Commerce is not a regulatory tribunal, 
is it? 

A, No sir, this was the phrase that skipped 
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TORONTO. ONTARIO (Sine 1 air ) 


Q. I will put it again: have you ever 
been a financial adviser to any regulatory tribunal? 

i No,» pir. 

Q. Have you ever been a financial adviser 
to a Canadian corporation in the public utility field 
or any other industrial field? 

A, No, sir, 

Q. Have you ever given evidence on 
finance or the cost of capital on any proceedings? 

A, I have given evidence for the General 
Service Administration and the I.C.C. in the United 
States, This did not bear precisely on this matter 
of cost of capital, it did bear on certain financial 
matters, 

Q. But not on cost of capital? 

A, That is right. 

Q. And any proceedings other than this 
one, have you ever testified on permissive level of 
earnings? 

A, No, sir. 

Q. How long, Dr. Ulmer, have you spent 
in Canada or in the study of Canadian industrial 
corporations, say, in the last year? 

A, In the last year this has been my only 
visit here, 

Q. Well then, within the last two years -- 
a relevant period, the last five years? 

A, How much time have I spent here? z 


have been here on brief visits and that is all. 
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ANGUS, STONEHOUSEa& co.tto,. Ulmer, cr.ex. 19416 
TORONTO, GNTARIO ( Ss ine lair ) 


Qo. On the basis of studying financial 
corporations? 

A, No sir, I have not studied financial 
matters here in Canada, 

MR, SINCLAIR: That is all, Dr. Ulmer, 


THE CHAIRMAN: We will break now. 


--- A short recess --- 
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ANGUS, STONEHOUSE & CO. LTD. Ulmer, re-dir 19417 
TORONTO, ONTARIO (Frawley ) 


THE CHAIRMAN: Have you any questions, Mr, 
McDonald? 

MR. McDONALD: No. I think the subject 
has been very adequately covered by Mr. Sinclair. 
RE-DERECT EXAMINATION BY MR. FRAWLEY: 

Q. Dr. Ulmer, I just want to draw your 
attention to a figure on page 11 of your memorandum 
in waich you estimate the permissive earnings for the 
C.P.R. to be $50,745,951? 

A. yes, sir. 

Q. And that was using what year? 

A. That was using the year 1959. 

Q. I want to call your attentim to some 
figures on page 12 of the Decision of the Board of 
Transport Commissioners dated November 17, 1958, which 
is the Decision in the Case commonly called the 17% 
Case, and I would ask you to say whether you agree with 
me that the Board on that page of that Judgment 
referred back to its Judgment of December 27, 1957 
and said that the amounts found in the Judgment for 
the permissive level of earnings totalled $51,203,000? 

A. Yes, sirs 

MR, SINCLAIR; I think counsel might also 
draw to the attention of the witness that the level of 
permissive earnings for Canadian Pacific was specificall 
under reserve in that Judgment. 


MR. FRAWLEY: All I say is that the Board 


said in its Judgment of November 17, 1958 -- they 
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simply made a statement which was a statement of fact 
that in the Judgment of 1957 the amounts were -- I 
will read them all. They total $51,203,000) --- 

MR, SINCLAIR: All I am asking, Mr. Frawley 
-- and I know from old that you would like to do this -- 
ls to go to page 19 of the same Judgment and read the 
words: 

"The level of Canadian Pacific's financial 

requirements will be reviewed by the Board 

when considering the part of the application 
requesting final relief .. ." 

MR, FRAWLEY: Well, I can say quite 
clearly that there is now pending before the Board of 
Transport domatakianer; and adjourned indefinitely 
because of the policy of the federal government that 
there are to be no further applications for freight 
rate increases to the Board pending the work of this 
Commission, an application of the Canadian Pacific, 
but I am well aware that at the moment Canadian Pacific 
would like to have the permissive level of earnings 
reviewed, and that they have an application before the 
Board for that purpose. I am simply drawing the 
attention of the witness to the fact that he comes out 
with an estimate of $50,745,000-odd, whereas the 
findings of the Board of Transport Commissioners, in 
its Judgment of December 27, 1957, give that figure 
as $51.2 million. The figures are so close that 
they remind me of Mr. Kennedy's popular vote in the 


United States on last election day. 
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ANGUS, STONEHOUSE & CO. LTD. Ulmer, re-dir 19419 
TORONTO, ONTARIO (Frawley ) 


Q. Now, Dr. Ulmer, were you asked to 
take part in these proceedings and these submissions 
to the Board as a part of the submission and the studies 
being made by Mr, Banks? 

A. 1€68,°°SL? . 

Q. And were you aware that your memorandum 
or study was to complement the study being made by 
Mr. Banks? 

A. Yes, sir. 

Qo The studies which he presented to the 
Commission yesterday? 

A. ves, sir. 

Qe Were you asked, or did you make any 
attempt, to prescribe a new level of permissive earnings 
for the Canadian Pacific Railway in its dealings 
before the Board of Transport Commissioners? 

AS Of course not, sir. | 

Qe And you made no attempt to do anything 
of that sort? 

A. Ho, eir. 

Q. And were you aware that Mr, Banks intended 
to use, and did use, a figure of 3.5 per cent when he 
was endeavouring to arrive at a cost of money as an 
expense item for finding out how much it cost the 
Canadian Pacific in 1958 to move grain to export 
positions in western Canada? 

PS. You ir. 

Q. And you were aware that the figure you 


have given him underlies the expense item covering cost 
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(Frawley ) 


of money which Mr, Banks has used and has presented to 
this Commission? 

fs That is true, sir. 

MR, FRAWLEY: That is all, thank you. 

THE CHAIRMAN: Mr. Balch, Rave you any 
questions? 

COMMISSIONER BALCH: I have no questions, 

COMMISSIONER GOBEIL: I have no questions, 

COMMISSIONER ANSCOMB: I mave no questions. 

COMMISSIONER MANN: I have no questions, but 
I do want to say this, that this is an extremely 
difficult subject, and one cannot help but be impressed 
by the agility with which counsel examining and 
counsel cress-examining, moved through a rather 
difficult field. Thank you very much for coming to 
see us. 

THE WITNESS: Thank you very much. 

MR. CUMMING: I do not think there is any- 
thing more, Mr. Chairman. 

THE CHAIRMAN: What about those submissions 
of Mp. Saunders? 

MR, CUMMING: I understood there’ was some 
suggestion, in view of the date which was set for 
this -cost ecehegeuce which I believe Mr. Saunders is 
attending, that the balance of the Saunders material 
would be taken as read. I understand that to be the 
case, and if I am correct in that then this might be 


an appropriate place for the reporters to take into 


the record the remainder of the Saunders material, 
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being Part I from page 99, and Part II, They can go 
into the record at this point. 

THE CHAIRMAN: Is that agreeable? 

MR, McDONALD: It is all right with me, sir. 

MR, SINCLAIR: Yes, I understood that that 
had been arranged between Mr. McKimmie and Commission 
counsel. 

MR. CUMMING: Yes. In the absence of my 
friends Mr. Cooper and Mr, McKimmie I suggest this 
material be taken ini as of now. 

THE CHAIRMAN: Then, on Monday morning 
we will have Mr. Edsforth who will be cross-examined 
by Mr. Mauro and Mr. Frawley, and then we will have 
Mr, Dingle and Mr. Hart here when he is finished, 
Then, on the 17th we will have Mr. Wesson, and then 


Mr. Brown, M.P., who is also presenting a brief. 
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Please insert this sheet 
between pages 19421 and 
19422 in Volume 117. 
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THE PROBLEMS OF THE CANADIAN RAILWAYS 


VOLUME 1 


A GENERAL APPRAISAL 


(Continuation of Submission, commencing 
at page 99 of Precis - "Station Costs"), 
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Station Costs 

The cost of station work is an important 
element in the passenger function, The CPR has made 
special studies which show the importance of the passenger 
services performed by station employees in the West. 
The study was made on a sampling basis with full coverage 
for large stations and lesser coverage for the smaller 
stations. The results of the sample data are shown in 
Table VIII - 9 where the percentage distributions of 
time and payroll are recorded by size classes. 

Table VIII - 10 has been computed based on the 
foregoing, weighted to reflect the relative importance 
of the different size groups. This table shows the 
great importance of the passenger function. The direct 
handling of Saat Ae and express accoun ed for 28.1 


per cent of the 
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Table VIII - 9 


Canadian Pacific Railways 


Distribution of Payroll Time 
at Sample Stations in the West4/ 


Size of Station; Number of Employees 
Type of Service Over 10 2 - 10 Je 


(Percent of total time) 


Grain 8.7 8.7 18.6 
Other Carload 26.8 16.0 1 5p" 
LCL 3200 18.4 19.8 
Express 0 Ga Z1°5 
Passenger Service 30.1 16.2 10.2 
Train Operation 2.0 19.5 efx | 
Commercial Telegrams RG: 9.8 9.6 
IDP 0 4.7 0 
Total 100.0 100.0 100.0 


1/___— Based on spring and summer of 1959, weighted by 
payroll for 1958. 
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Table VIII - 10 


Canadian Pacific Railways 


Distribution of System Station Costs Among Service Functions, 
Based on Special Study of Western Stations 


Year 1958 l/ 
Total Earnings 

Type of Service Amount Percent 
“Grain $ 3,496,267 10.3 

Other Carload ; 7,196,199 7a WA 

LCL 8,757,638 25.8 

Express 1,900,883 5.6 a 
Passenger Service 7,637,475 220m ‘ 
Train Operation 2,817,380 BES ( 
Commercial Telegrams 1,629 ,328 4.8 
10P 509,165 1.5 

Total $ 33,944,335 100.0 


1/ Accounts, 372, 373 and 376. 
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payroll. This is almost as important aa the time spent on total carlonad 
business which represented 31.5 per cent of the total payroll cost. It 
is but little greater than the 25.8 per cent devoted to LCL traffic, 
This last is a subject which will be dealt with in the next chapter 
where it, too, will be shown to represent some special burdens for the 


railways. 


This Paes tren study has been used in the next section of this 
Chapter. Conceptually, it is different from the regression studies used 
by CPR in its new costing itd ie hy The latter would produce much 
lower station costs chargeable to passenger service on an out-of-pocket 
basis. The Canadian National has regression studies which would charge 
no station costs at all to passenger service. This illustrates some of 
the difficulties in regression methods. ‘In general, however, the special 
study probably produces some overstatement of the station expenses which 


would be eliminated if passenger service were abandoned. 


The ultimate effect of all operating results and all changes in 


revenue is to be reflected in terms of the net earnings. 


The Deficit Exists 


The passenger problem is indeed serious on Canada's railroads. It 
produces sizeable operating losses on both the CPR and the CNR. Avail- 
able data permit the application of the so-called "Crow method" of cost- 
ing for much of the operation. This is the method used by the railroads 
in calculating the out-of-pocket and full cost of grain moving under 


statutory rates. The techniques used by the railroads can be applied to 
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the passenger service with only a relatively small number of assumptions. 
These assumptions are not sufficiently important to invalidate any of 


the fundamental conclusions to be derived from the data. 


Deficits on the CPR 


Including express, dining, buffet and other miscellaneous revenues, 
the passenger service on the CPR produced $63 million in 1958. Table 
VIII - 11 shows the components of the passenger service cost. Total out- 
of-pocket cost was $106 million and the out-of-pocket deficit was there- 
fore $43 million. If constant costs are included, an additional $32 
million must be charged. Thus, the deficit on a full-cost basis is at 
least $75 million. Even on the basis of variable operating expenses 
alone, without any allowance for cost of money or constant costs, the 
CPR has a passenger service deficit of nearly $24 million based on the 


results for the year 1958. 


The deficit under full costs represents the burden on the total 
earnings of the CPR because passenger service does not pay its pro-rata 
share of all indirect costs and further that it does not contribute a 
profit margin to cover the capital costs associated with passenger ser- 


vice, 


CNR Passenger Deficit 


A similar study was made for the Canadian National Railway and 
the results of this study are also shown in Table VIII - 11. Total 
revenues from the passenger service on the CNR are slightly greater 


than on the CPR, amounting to some $66 million. The out-of-pocket 
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Table VIII - 11 


Components of Passenger Service Costs, 1958 


CPR CNR 
(millions of dollars) 
Total revenue 63.3 66.1 
Out-of-pocket cost 106.0 168.4 
Operating expenses 86.9 135). 
Passenger car repairs 11.9 18.8 
Passenger car depreciation 3.6 4.2 
Station operation 10.2 14.2 
Train crew wages 10.4 14.8 
Train fuel and power 5.7 7.8 
Operating: 
Sleeping and parlour cars 5.4 5.1 
Dining and buffet service Gye! 4.9 
News services and restaurants 333 ok 
Servicing passenger cars 4.4 
Other train supplies and expenses 2) 9.aL/ 
Other direct expenses 14.0- 39.6 
Overhead expenses 13.0 15.9 
Cost of money 19.1 83:2 
Passenger cars B25 16.4 
Other equipment 6.7 11,0 
Roadway 3.9 5.9 
Constant cost ; SZ:8 78.0 


1/ Servicing passenger cars and other train supplies and expenses comb ined. 


2/ Other train supplies and expenses and other direct expenses combined. 


Note: All figures include pro-rata share of passenger portion of cost 
of handling non-revenue freight. CPR: $2.8 million; CNR: $5.7 million. 
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costs, however, are much greater on the CNR - $168 million. Thus, on an 
out-of-pocket basis, while the CPR has a deficit of about $43 million, 
the CNR has a deficit of $102 million. 


Even if we confine the analysis to expenses and leave out any allow- 
ance for cost of money, the deficit amounts to $69 million on the CNR as 
compared with $24 million on the CPR. If constant costs as well as cost 
of money are included, the CNR passenger deficit reaches the staggering 


sum of $180 million in 1958. 


Table VIII - 11 also shows the relative importance of the various 
cost components, It can be seen that only a very minor portion of the 
‘out-of-pocket expenses is in the indirect Sag a category. Even 
disregarding these outlays, Canadian railway passenger services are con- 


ducted at substantial deficits. 


Comparing the amounts shown as "other direct epenenat for the two 
railways suggests that the CPR costs of $14 million are understated. The 
$10 million of station operation probably exceeds the amount used by the 
CPR in its costing studies. Even allowing for this difference, the 
"other direct expenses" estimated by the CPR would still be no more than 
§20 million. This amount should cover maintenance of roadway, buildings 
and equipment, other than passenger cars, all yard expenses, and train 
operation costs, other than wages, fuel and car servicing. It corres- 
ponds to something over $40 million on the CNR (allowing for some train 
supplies and expenses). This is a tentative conclusion, however, which 
cannot be confirmed until we receive further details underlying the CPR 


cost studies. 
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The CNR passenger costs shown in Table VIII - 11, in turn, are 
thought to be conservative, as they contain no allowance for property 
taxes, and insufficient amounts for pensions and unemployment insurance 


taxes. 


It can now be seen whether the cost-revenue relationships foreseen 


from the analysis of revenue and physical characteristics are as expected. 


Table VIII - 12 


Ratio of Expenses to Revenues in Passenger Service, 1958 


CPR CNR ess. 
(millions of dollars) 
Expenses L109 193.3 Lyoseze 
Revenues 63.3 66.1 £5178..0 
Ratio, Expenses to Revenues bilo 2.92 1.54 


The costs in Table VIII - 12 are confined to expenses, no statistics on 
U. S. cost of money being readily available. They show CPR expenses to 
exceed revenues by 75 per cent compared to 54 per cent on U. S. lines. 
CNR expenses are nearly triple the Pavanuen If allowance is made for 
the probable understatement of CPR expenses, the CPR relationship might 
be more nearly two to one. The addition of cost of money would, of 


course, raise all of them considerably. | 


The interpretation of these ratios is that the burden of passenger 
service on the railways and freight shippers in Canada as compared to the 
U. S. is much greater than would be indicated by the relative importance 


of passenger revenues. 
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Sources of the Deficit 


The foregoing shows that substantial sums are involved in -the 
passenger service deficits. However, the passenger service is made 
up of a great many functions and it is well to inquire into the various 
components of the service. The railroads have made available no studies 
in this connection, Some rough approximations of the magnitudes in- 
maived can be made by analysis of the operating statistics of the 
carriers and by making certain assumptions about the relative cost of 
certain functions. For example, the reports do not distinguish the 
maintenance expenses for the different types of passenger train cars. 
Studies have been made in the U. S. which have developed the relative 
cost per car-foot mile for different types of equipment. Factors of 
this. type have been applied to the Canadian data in order to make ap- 
portionments where needed. The results of this analysis are contained 


in Table VIII - 13 for the CPR. 


The total deficit for the entire service is given as nearly $75 
million. It is important to recognize, however, that only $43 million 
of this total is chargeable to passengers themselves, ineludine ‘the 
sleeping and parlor car services. Another $9 million is attributable 
to the dining and buffet car. Ina sense this is a direct corollary 
of the passenger service but it is well to note that it accounts for a 


substantial share of the total deficit. 


Of great importance is the fact that the handling of property 


is a big cause of deficits. Thus, the express service is charged 


19430 


igen Lhe Par tt 
mY. i in) r ae oe ye ahs 
ea hu Ne a vane ’ a a 


t ‘ | a ; | - i ye ‘ | ee sail ya rer ‘or 


; 
’ ii Ay : 


Je var, 


fa Ae . WGN bg hg = aS ia 
a ong nik bobtcod i) ove gensn Iehiindaddin sons wna gitegore’ . 
A i An Ma es tn 


a oan at ssh amas wuld aavewol Oi) tab. eoive . ar 
i ny: ag 


Wee Olu efe ovat exivpn) ‘os Ifo er al leva anvkjonul snes a 
fe owl . O her } 


~a4 4 . 7 py B wy 
eotbuds on ekdsliays shag vad abnoxtiex oat. ‘eobireel “onit toate 


eid Yo ind inmtinoneas ilgvot oe - ‘sahasnem 


. > 

: aan ET. 
vil ‘edd 20 poltelinsa goltaieage, sa %o ary non yd abon od aap eve Ei 
Ne . 4 i he SAL UL eit yan att nce ; 


MY i 


aul | te te00. ovttalor ott gods nm} oh gran ote ‘p89 “gndalan’ ‘yd bem 
) Washes * 
i oft delendiicth Jon ob rd tOQST si3 sh gmexe: Pick © “anol soe ma oT 
Y ‘ ; i) Te ho 
0 Kiar? Younenase 20 soays 4it9 x9 ante orl 703 ssenguxs esnnas nie 
es a ‘ i j E AAs # a ° ite a We 
uf Hr fey a3 bedoleveb evan doldw 8 sv and en — need veel | es : oa 
¥ , a 6 e — Vy 
ata iN ee he hyodse Tanengkupe do stad 5 v2 smoxot8ab. T08 ofte. ROOs say x 
Bea "Ge atin: oi xb o- H) snopes ks bee 2D ‘ods od botiqas pad orrast aay? a teh 3 
a} b> < ig 
, 


a betiinstoe era Bf yl ates ods re ativess 9% az ; obawa: orady one 


vy r 
i 


"UR ; 
‘i Gta hea ase Ut ae al hi ey ED. tat “ol Ci. = sony ata 


Ve 
a aS ; ‘ 2 ; , ea | . 
a) ayy ANG —hapse pe novl@ at aseynue ‘evitds edt 102. 31 bhasb. Iepod edt he 
ray | na ae e 4 + fo a ’ i a. is ¥ : 
Dy iba mek Ldn Cae ine, Tlt,, pavewod > pak mgnney o3 aan3 09a! wl ww “ek a ti 
we hai 4 ait hy ' ihe ee: 
His eS 7 eet? aikinilornt’ aay Lon rota See i WeEned » od. a) tidas rg UR fiy® ae i snsed. ese 
; 
— . - se i 


‘ae i aiid y4se a? wot LLiv °F dod IOOA RADI VISS TBD 04 the baa aerny , 


f Te ae 7 7 a = 
uy: ae tb h vie ; : 5 : i 


et (selloxw>s soeakb # ed abda susag: 8 at <189 34 But bna patat ora o 
\ a ; 3 P - ) ae ¥ 
tee . 
a 8 @e adomuogae Jf seh) osnn fl ioe 23 ake jud sokvrse xagiveang, ols 
Ht Ee me th nb Taroy, ot ihe. oxeda avingdg 
, Ms ' 4 ie f reson sei a Ti 
‘ hk 4 ‘ we ie * iti ' . re PRY 


ied 1 : ‘ : Bs i Se + he i) 
" 


YIssqery io agt Joand: fen tatty toa + oi Peon roel ‘ag 10 ah 


F oes ; } ri 


Oa A grhdia 


u se? ts t 1 


Canadian Pacific Railways 


Passenger Deficit by Type of Service 
1958 + 


Table VIII - 13 


Revenue 


Total passenger service 


Express 

Other head-end service 
Dining and buffet car 
Sleeping and parlour car) 
Other passenger car ) 
News service and restaurants 


Ratio of cost to revenue 
Total passenger service 


Express 

Other head-end service 
Dining and buffet car 
Sleeping and parlour car) 
Other passenger car ) 
News service and restaurants 
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with nearly $14 million and other head-end traffic, which will include 
mail, baggage and similar items, is chargeable with an additional $8 « 
million of the deficit. In line with our earlier discussion, the ratios 
of cost to revenue for head-end services are higher than for passenger 


carriage. 


As shown in Table VIII ~- 14, the CNR has roughly similar character- 
istics. Of the full pa@psenger deficit of $180 million, the sleeping and 
parlor car and other passenger car functions accounted for $99 million 
in 1958, and the dining car function $13 million. As to express, how- 
ever, the study on the CNR indicates a deficit of $38 million, compared 
with only $14 million on the CPR. Likewise, while the CPR had a deficit 
of $8 million on other head-end service, the CNR shows a deficit of $31 
million. The costs of head-end service on the CNR are considerably more 


than four times the revenues. 


Commuter Service 


The foregoing are admittedly rough estimates of the sources of the 
passenger deficit. They do not have separate consideration of the special 
problems of the commuter service. Both roads have agreed commutation 
service is conducted at a loss. That this is so is certainly consistent 
with the experience in the U. S. Ona full cost basis and as well as on 
out-of-pocket cost basis, commutation represents special burdens on the 
railroad industry. Our recent surveys from the U. S. Department of Com- 
merce suggest that the commutation problem is one which must be faced by 


government at all levels because mass transit systems are essential to the 
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Table VIII - 14 


Canadian National Railways 


Passenger Deficit by Type of Service 
1958 


Out-of- Full Cost 


Pocket (including Full 
Revenue Cost constant) Deficit 
(millions of dollars) 
Total passenger service 66.1 168.4 246.4 180.2 
Express 11.4 33.4 49.0 37.6 
Other head-end service 8.7 26.9 39.4 °30.8 
Dining and buffet car 343 PAD 16.0 2 
Sleeping and parlour car) 42.7 96.9 141.8 99.1 
Other passenger car ) 
News service and restaurants eat | sai Vv! fl 


Ratio of cost to revenue 


Total passenger service 2305 Ie73 


Express 2 
Other head-end service 3 
Dining and buffet car ef. 
Sleeping and parlour car) 2 
Other passenger car ) 
News service and restaurants hag 2.00 
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health of our large industrial and metropolitan areas. The same principle 
applies to the Canadian economy. The question is then how maximum com- 
mutation service can be provided over rails and how such service shall be 
paid for. It seems essential that this decision be reached at govern- 


ment levels rather than being left entirely to the railroads. 


Head-end Traffic 

It is also important to note that the head-end service must be given 
special consideration. The hauling of passengers requires certain types 
of equipment and certain types of trains. There is not quite the same 
urgency about the handling of goods - whether express or mail. Their 
schedule needs are also different. The handling of these goods must com- 
pete in the market place with other forms of transportation. A hard, new 
look must be taken at the handling. of property in passenger terminals. 
Perhaps the time has come for the integrated handling of all goods in 
that type of equipment and in that type of service which gives the best 
service at the lowest cost. Whether this represents passenger trains or 
freight trains or the handling of trailers in piggyback service or the 
entire substitution of trucks and busses for local train service cannot 
be decided in general terms. Different areas and different traffic 
volumes call for different solutions. It is clear that the future han- 
dling of goods must be considered strictly in terms of economic issues 
and not merely in terms of custom. There is more treatment of the LCL 
service in Chapter IX dealing ie small shipments. As to mail service, 


it seems clear that railroads must attempt to achieve maximum revenue 
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from the handling of this traffic. If they cannot compete with other 
forms of transport under full compensatory rates, it may be necessary 
for the government to step in. If continued mail service by rail is 


essential for reasons of the postal service, some subsidy may be needed, 


Conclusions on Passenger Deficits 


The conventional view of railroad managements is that the passen- 
ger Fonutinn is "incremental." Under this theory, managements argue 
that they need not charge depreciation or other "sunk costs." This is 
not based on solid accounting or economic theory, It is really an out- 
growth of the belief that they cannot recover full costs from the 
service. This, in turn, is a judgment arising from the hard economic 
reality that raising fares to a mathematically indicated full cost 
level would not actually produce the necessary revenues. Thus, if fares 
were doubled, traffic volume undoubtedly would not be held even at pres- 
ent levels and therefore the deficit would become even greater. This 
appears to be the reason for the unwillingness of rail managements to 


calculate economically sound costs, 


It must be recognized, however, that the burdens of cost exist 
whether a service can meet them or not. Thus, the cost calculation 
should be made first as a matter of information and policy guidance, 
Thereafter, general policy considerations may be brought to bear-in 


determining what course of action should be followed. 


It is clear that the passenger deficit can be eliminated only 


by virtual elimination of service. But even complete abandonment of 
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service would not wipe out the constant costs assigned, If the passen- 
gers and freight now moving in passenger trains cannot bear a share of 
fixed costs, government aid may be required if the balance of the traffic 
ig not to take over the whole load. "Self-help" is certainly important 
as a method of reducing costs but we believe that no amount of "self- 


help" will eliminate the deficits. 


Whether all or part of the service should be abandoned is closely 
linked to matters of national policy. Defense needs, problems of the 
mail service and the demands of commutation are among the issues to be 


faced and resolved. 


It cannot be overemphasized that the full cost deficit of the pas- 
senger service is $180 million on the CNR and $75 million on the CPR. 
This represents 37 per cent and 19 per cent of freight revenues on the 
CNR and CPR, respectively. These figures make the issue one of national 
significance. Freight revenues as a whole must be made significantly 


greater than would otherwise be the case were it not for these deficits. 


The burden of passenger service deficits on the railways and on the 
shippers of freight can be dramatized in yet another way. The railways 
have proposed as a criterion for a fair level of earnings a rate of re- 
turn on net investment of 6-1/2 per cent after payment of income taxes. 
This translates into a rate of 10.38 per cent before income taxes for the 
CPR and a rate of 10.96 per cent for the CNR. These are the rates used 
to calculate the "cost of money" for handling grain. In 1958, the CPR 


railway net income was $57 million before income taxes. If the CPR 
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passenger revenues had been equal to the full cost of providing the service 
$75 million additional revenues would have been received, producing a net 
income before tax of $132 million, which represents a 9.43 per cent return 
on net investment in railway facilities, less than one percentage point 
short of the standard that CPR has chosen. This result has powerful im- 


plications respecting the freight service, 


If the passenger service had earned 10.38 per cent, the total return 
would have averaged 9.43 per cent, which means that the freight service 
must have earned a return of over nine per cent before income taxes in 


1958. 


Of course, the CNR had a deficit of $10 million in 1958, and paid 
no income taxes. However, $180 million additional revenue would have pro- 
duced a net of 6.09 per cent before taxes, implying that the 1958 freight 


service of the CNR actually yielded over five per cent return. 


If it were generally appreciated that the CPR and CNR earned nine 

and five per cent return before taxes on their freight business in 1958, 
what would be considered the "most important factors causing the decline 
in the railways' financial position''? In view of its size, who can say 
what the drag on the railroad industry in Canada may have been as a re- 
sult of the passenger service deficit? Who can assess what the railway 
capital structure and the railway technology would be today if the 
passenger service had been as profitable as the freight service over the 


years? 
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Clearly, the role of the passenger service is one of extreme 
importance to the whole railroad industry in Canada. If it is healthy, 
salutary results will flow through the entire railway system. If it is 


unhealthy, the entire railway system may be withering internally. 
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CHAPTER IX 


SMALL SHIPMENTS 
AY 
The Canadian railroads are not alone in facing special problems 

arising from the handling of small shipments. The number of such ship- 
ments generated by the modern industrial economy has been increasing 
due to many changes in marketing patterns, including the desire on the 
part of merchants to hold down inventories and the desire on the part 
of manufacturers to offer full lines of merchandise in a variety of 
styles, colors and the like. While the flexibility of truck service has 
weaned much of this traffic away from the railroads, the volume remain- 


ing is still substantial, 


In 1958, the express services of the CPR collected revenues of 
$37 million from shippers. The corresponding figure for the CNR was 
$41 million. In addition, LCL traffic produces revenues of $17 million 
on the CPR and $30 million on the CNR. In the aggregate, the small ship- 
ments traffic accounts for $125 million worth of transportation on the 
two Canadian railways. Control over the net results of this activity is 


clearly a matter of major importance to the Canadian railways. 


Express Traffic 


The express phase has been partially reflected in the preceding 


chapter, where estimated deficits are shown (millions of dollars). 


Out-of-Pocket Full 
CPR 807 14.0 
CNR 22k BitGO 


Total 30.8 5276 


‘. 
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117 


These figures represent the net burden of express traffic arising essen- 
tially from train operation. To some extent, these railway deficits may 
be offset by the net profits of the express companies which pick up and 
deliver the traffic, Reports to the Board of Transport Commissioners show 


the following results in 1958: 


Express Operations 


Net Revenue Expense Income 
(thousands of dollars) 


CPR 27,129 26,972 157 
CNR 30,683 30,223 460 
Total 57,812 57,195 17 


While there is a small net income from the non-railway phase of express 
service, the expenses do not include any allowance for a return on invest- 
ment, We may, therefore, conclude that, in broad terms, the express burden 
amounts to $52 million on a full cost basis. If express traffic were pay- 
ing a full share of its costs, the demands on other freight would be 


reduced by $52 million. 


LCL Traffic 

The typical small shipment via LCL weighs about 400 pounds and moves 
about 500 miles. It is picked up at an average cost of about 10 to 15 
cents per hundred pounds, It costs the same amount to deliver, Lt must 
be handled at a freightshed at origin and again at destination. Frequently, 
it is transferred once or twice again at intermediate freightsheds. Each 
time, another 10 to 15 cents is added to the cost of each 100 pounds, 
Because of the nature of the traffic and the service it receives, it moves 
in lightly loaded cars, averaging only 4 or 5 tons, While it is the view 


of the railroads that no empty miles are chargeable to LCL, as a practical 
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matter some empties arise from what we may call "frictional unemployment" 


Hence, the subsequent estimates contemplate only a 10 per cent ratio of 


empty to loaded car-miles. 


Table IX - 1 shows the components of the LCL cost on the CPR, 


With 


$17 million of revenue and $35 million of out-of-pocket cost, an out-of- 


pocket deficit of $18 million resulted, Adding in constant costs of $10 


million brings the full cost deficit up to $28 million. 


Table IX - l 


Canadian Pacific Railway 
Components of LCL Freight Cost, 1958 
(millions of dollars) 


Total revenue 


Out-of-Pocket Cost: 
Gross ton-mile basis 
Car-mile basis 
Cars loaded basis 
Car-day basis 
Yard locomotive-mile basis 
Train-mile basis ; 
Loss and damage 
Pickup and delivery 


Constant Cost 
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Note: All costs (except loss and damage, and pickup and 


delivery) include pro rata share of LCL portion of 
cost of handling non-revenue freight ($1.6 million). 


Thus, for every dollar of revenue received, the CPR incurs a burden of 


another $1.65 relative to the yardstick for the railroad as a whole. 


It is of interest to note that the constant cost would be raised to as 


much as $14 million if no provision were made for assigning some constant 


to passenger service. 
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It can be seen that the largest element of LCL cost is $18 million 
charged on the basis of cars loaded. This item, which alone exceeds the 
LCL revenue, is derived directly from the CPR regression model for station 
expense (Accounts 372, 373, and 376), and covers the platform handling at 
origin, transloading and destination points, and billing costs, which are 


a particularly large element in LCL service, 


Substantially similar problems have existed on the CNR but the 
available records do not permit a calculation to be made. If the ratio 
of cost to revenue were the same as on the CPR, we would have out-of-pocket 
deficits of about $31 million on the Canadian National's LCL traffic. On 


a full cost basis, the CN deficit would be some $49 million. 


Summary on Small Shipments 


Based on the foregoing, we may estimate the total burden of Canada's 
express and LCL to be $80 million on an out-of-pocket basis and $129 
million on the full cost yardstick. Stated differently, the full deficit 
measures the additional amounts which must be dartved from other traffic 
sources if the CNR and CPR are to obtain the rate of return they seek over- 
all. If a 6 per cent return is the goal, carload traffic must earn more 


than 6 per cent in order to offset the small shipments deficit. 


As a matter of fact, if the CPR could have received its‘full costs 
for handling LCL freight in 1958, as well as the full costs of its passen- 
ger services, the resulting higher net income before tax would have been } 
11.44 per cent of net investment. Since this composite rate is higher 


than the target rate of 10.38 per cent assumed in costing passenger and 
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LCL traffic, it follows that in 1958, the carload freight traffic of the 
CPR, taken as a whole, earned more than the requested rate of return. 

The CNR system rate of return on a corresponding oan would be over 7-1/: 
per cent before taxes (if the LCL cost revenue relationship of the CPR 


can be imputed to the CNR). 


In recent months, internal management studies have been going for- 
ward on both the CNR and CPR which contemplate radical changes in the 
handling of LCL. The expectation is that economies will result, but no 


data have been released to permit a determination of the net deficits, 


The small shipments problem undoubtedly will grow in Canada as it 
has in the United States. More and more emphasis will have to be placed 
on volume routing to maximize loads per car and to minimize the work of 
intermediate platform handling. Pressure will undoubtedly increase for 
the establishment of freight forwarder services and shipper associations 
to perform consolidation of shipments and to obtain the beneifts of car- 
load rates, Truck competition may also be expected to siphon off more 
high rated traffic, although the impact on the railway company is mini- 


mized by its ownership of truck lines. 


It seems inevitable, therefore, that consolidation of express and 
LCL services by rail will become necessary in the interests of economy 
and efficiency. Possibly a single small shipments agency may be needed 
to take over the routing of this traffic, using truck, rail or other 


services on the basis of cost and performance factors, Integrated truck 
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and rail service ("piggyback") may become a major factor in the handling 


of small shipments. 


Without major changes in railroad practices, the probability ts 


that the small shipments deficits will remain large. 
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CHAPTER X 


COMPETITIVE RATES 


Much of the Canadian railroad problem stems from the fact that 
revenue is lower than it otherwise might be. Ina sense, this is a 
problem for all industries but it is an especially difficult one for 


Canada's railways. 


Rates in the National Interest 


A railway system is peculiarly affected with a national interest. 
Often the railway facilities are intended to open up new territory for 
development. This may be a conscious national policy, part of a plan to 
stimulate the economy. In addition to facilities, the railway rate struc- 
ture can have great significance; it may be used to accelerate the growth 
of industry in the newly opened areas, Once a railroad is built, pressure 
develops and, indeed, long-run economic self-interest may require that 
rates be established at a "promotional" level, The railroad may thus 


become an instrument of national policy through its pricing mechanism, 


A simple illustration of this in the U. S. is the fact that when 
there is a drought, railroads are asked to reduce their rates on hay 50 per 
cent in.order to assist farmers and to prevent the destruction of livestock 
This is a rate reduction which most people in the United States accept as 
being sound, proper and desirable in the national interest. Yet it is not 
really clear just why railroads specifically should be asked to reduce 
their rates on hay and, indeed, why they should do it at all, except as a 


matter of public relations. 
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While railways generally are subject to national and regional 
pressures for special rates in order to permit economic development, the 
issue in Canada has been especially important. These pressures have arisen 
in part because of geography and economics. Canada is a large country with 
its population diffused and its natural resources localized. This requires 
extremely long hauls for many commodities from point of production to point 
of consumption, It is important to Canada's economy that such rates be 
kept as low as possible in order to permit a maximum flow of goods. The 
statutory grain rates were clearly a matter of national policy, permitting 


Canada to compete in the world grain trade. 


The problem of distance is clearly seen in the treatment of the Mari- 
time Provinces. Because these provinces are relatively far from their 
markets, a subsidy is paid to the shipper. The intent is to reduce his 
freight cost and in effect to "shrink" the effect of distance over which 
he must haul his product. By lowering the shipper's distribution cost in 
the Maritimes, the Canadian government enabled him better to compete with 


shippers in other areas, 


The technique used is of no particular help to the railroad system. 
The cost of operating in light density areas, as we have seen, is much higher 
than in heavy density areas. The procedure used does not give a "bonus" to 
the railway for providing the service in a high cost territory or for pro- 
viding relatively high cost service. Instead, the railway receives what 
is considered a "normal'' rate and the shipper is given a reduction of 20 
per cent or 30 per cent (depending on the haul) from this normal rate. As 


a minimum, this procedure needs careful review to determine just how the 
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normal rate 1s established and under what assumptions it may best be 


determined for purposes of the subsidy plan, 


Similar {ssues apply with respect to other forms of government inter- 
vention in the determination of freight levels on special commodities to 


meet the needs of special areas, 


Beyond this, however, there is a much wider area of traffic moving at 
depressed rates, This term is perhaps a "trigger'' term and should be clari- 
fied at this point. There is no connotation of evil in our use of the term 
"depressed", Rather, the intent is to emphasize that there are many rates 
which are lower than "normal". Any rate which is below normal depresses 
revenues and ultimately has an effect on the net earnings of the railways. 
It remains to be determined hereinafter what some of the factors are which 


account for the depression of revenue, 


Highway Competition 


As we have seen in prior chapters government expenditures have been 
increasing rapidly in connection with the highway program. The effect has 
been to provide a new competitive system of road mileage - often parallel 
to the railroad mileage - for which traffic may be solicited, Railroad 
rates which were initially established with a view to the value of the com- 
modity have had to be sharply reduced in order to retain traffic, Much 
traffic was entirely lost to the railways as ‘a result of the highway 
program. Unquestionably some of this loss was due to the failure of the 
railways to meet competition early enough. However the economics of the 


situation cannot be denied. Government expenditures have provided the 
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facilities which have made it easier for trucks to compete with rails. 


Table X - 1 shows the "indirect cost" to the public of the highway 
program for selected years since 1920. The highway program has been 
increasing and, further, the indirect cost itself has also been increas- 
ing. Despite some degree of price inflation in these figures, the net 
public contribution to the highway program has been an increasingly impor- 
tant factor which the railroad must face. In effect, every dollar of 
advantage given to highway transport puts pressure on a like dollar now 


received by the railways. 


Table X - 1 


Analysis of Canadian Government Expenditure on Highways 


1928 - 1958 
(1) (2) (3) 
Indirect Costs 
Year Expenditures2/ Revenues (1_ minus 2) 
(thousands of dollars) 
1928 68,702 m8 A Fat oi Saas 
1938 Lisi. 2.7 67 jAdo - 49,852 
1948 306,379 L755 810 130,761 
1955 624 ,866 oe a | 246,939 
1956 16343 L0 422,849 360,467 
1957 862,197 480,320 381,877 
1958 937,059 504,469 432,590 


ay Sum of expenditures for construction, maintenance and 
administration, 


Similar trends are suggested in the available data for government 
expenditures on air transport and waterways. The question now is first 
how have the railways reacted and second what alternatives exist for the 


future, 
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Competitive Rates and Agreed Charges 


Table X - 2 shows the trend in traffic moving under competitive rates 
between 1951 and 1958 based on waybill study data adjusted to an approximate 


annual basis, 


Since 1951 freight moving under competitive rates has doubled. In 
1958 the Canadian lines handled 527 thousand carloads under these rates and 
derived revenues of some $123 million from the traffic. This represents 
23 per cent of the total freight revenue from all-rail traffic between 


Canadian stations. 


In addition to filing of competitive rates, the railroads adopted the 
system of agreed charges. Under this arrangement, rates are made by con- 
tract between a railway and a shipper at less than prevailing tariff rates, 
whereby the shipper agrees to ship by rail all or a specified proportion 
of his traffic on which the rates apply. This traffic aggregates some 


291 thousand cars yielding revenues of $74 million. 


Together the traffic defined as moving under "competitive rates" and 
"agreed charges" accounts for 37 per cent of the total intra-Canadian 


freight revnues, 


The significance of these facts has been occasionally misunderstood. 
Undoubtedly, the rates at which this traffic moves are substantially below 
the normal level. If the existing volume could have been maintained at the 
normal level, revenues would have been considerably greater and the net 


earnings of the carriers correspondingly improved. 


On the other hand, if the carriers derive some net revenue from the 


traffic, they may be better off to move it at low rates than not to move 
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Comparison of Intra-Canada Traffic Moving Under Agreed 


Table X - 2 


Charges and Competitive Rates, 1951 vs. 1958 
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Percent 
1951 1958 Change 
(times 76.5) _ (times 100) 
Competitive Rates 
Carloads 259 ,029 527,000 103.5 
Revenue 1/ $ 44,169,712 $ 122,932,900 178.3 
Tons 10,935,912 20,135,040 84.1 
Ton-Miles 3,011,244,714 5 948,591,700 97.5 
Car-Miles 90,870,984 198,867,200 118.8 
Agreed Charges 
Carloads 133,632 290,600 15503 
Revenue 1/ Sah 26i339 $ 73,720,600 562.5 
Tons Sh Shy Oyenelt 8,571,310 153.9 
Ton-Miles 329 ,423 ,841 2,985,201 ,900 806.2 
Car-Miles 11,398,118 120,270,600 955.2 
Combined Competitive and 
Agreed Charges 
Carloads 372,861 817,600 11903 
Revenue 1/ $ 55,298,051 $ 196,653,500 255.6 
Tons 14,312,423 28,706,350 100.6 
Ton-Miles 3,340,668 ,555 8 933,793,600 167.4 
Car-Miles 102,269,102 319,137,800 PRI RB 
Averages 
Tons per car 38.4 Sere - 8.6 
Ton-Miles per ton 233 31 3355 
Revenue per car $ 148 $ 241 62.8 
Revenue per Car-Mile 1/ Sor oa $ .616 13.9 


V/ The effect of the July 26, 1951 general rate increase upon 
revenues for the year 1951 has been understated. Therefore, 
the per cent change from 1951 to 1958 is overstated. 
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it at all. However, the level of rates at which it does move is not un- 
affected with the public interest. If some of the traffic moves at less 
than compensatory levels, mk tad he are reduced, and other traffic is 
burdened with the deficiency. The principal criterion presently applied 
by the Board of Transport Commissioners with respect to the level of these 
rates appears to be compensativeness. An additional standard as a floor 
under depressed rates should be the competitive need, as measured by the 
net cost to the shipper via the alternate mode of transport having the 
lowest cost, including consideration of loading, unloading, warehousing, 


inventory, et cetera as well as the pure carriage costs. 


Even beyond this, however, both the a athe and the shipping 
public's welfare require that depressed rates should maximize the net 
income of the companies. The railways’ interest in this criterion is 
obvious. The public interest arises from the fact that the greater the 
net contribution above out-of-pocket cost that can be derived from these 
rates, the smaller is the burden of constant costs that remains to be 


borne by the less competitive traffic. 


The freedom to make competitive rates and agreed charges offers the 
railway managements .many opportunities to implement the inherent advantages 
of railway technology. In setting such rates, ee make full use of 
the principles of incentive loading, and of volume handling of traffic 
through which the low costs of modern railroading can be obtained along 


with a restored vigor and financial health of the railway industry. 


An additional requirement of both regulatory and managerial import- 


ance is the periodic’ review of depressed rates established in the past to 
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assure that they continue to meet the criteria of compensativeness, 
competitive need, and maximum contribution in the light of current cost 


levels and technological circumstances, 


At the same time, it is important to inquire into the nature of the 
competition. If the competitive pressures take the form of rates (or costs 
of private carriage) which do not reflect the true cost of providing the 
competing service, the economy of Canada becomes distorted. If the traffic 
is diverted, more total dollars will be spent on transportation as a whole 
than would otherwise be necessary. If the traffic is not diverted, some 
contribution to constant costs must be foregone, thereby burdening unneces- 


sarily either the railways or other railway traffic. 


When the railroads made their submission to the Turgeon Commission, 
they estimated that their revenues were some $50 million less than they 
would have been but for the reductions on competitive traffic. The current 
figure is undoubtedly greater merely because of the increase in traffic 
covered by such rates, Clearly, the matter is of sufficient magnitude as 
to warrant investigation of whether government policy may be contributing 


unfairly to these revenue losses, 
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CHAPTER XI 


STATUTORY GRAIN 


The railroad position is that traffic moving under the Crow's 
Nest Pass agreement is the only "inequity" in the railroad rate structure, 
To demonstrate this, two basic studies were undertaken - one of rates and 


one of costs. 


In essence, the cost study shows that full costs including overheads, 
constants and a substantial return on investment are roughly double the 
present statutory grain rate level. This leads to the conclusion that the 
rates ought to be ddubled or that a subsidy be provided which would pro- 


duce the same net revenue to the railways as if the rates were doubled, 


Simultaneously, it is argued that a normal rate on grain would also 
be double the present level. Thus, cost and rate analyses are both used 


to support the railroad proposal. 


As to the rate comparison, the key assumption is that percentages of 
first class can be used as a yardstick to determine what a "normal" rate 
would be. However, since very little bulk traffic actually moves at 
class rates, this method is open to serious doubt, This is particularly 
true in the case of statutory grain where the shippers for tidny years have 
had little interest in debating with the railroads whether their traffic 


should have been rated 32 per cent or 25 per cent of the base scales, 


As to the cost study, a number of technical problems are raised. 


These will be discussed later in Volume II. It may be observed here that 
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the proposed subsidy contemplates sufficient sums so as to make grain 
contribute 10.38 per cent return on investment before income taxes on the 
CPR, and 10.96 per cent on the CNR. Using the same basic technique as 
employed in the railroad study, we find that, in 1958 CPR traffic as a 
whole produced 4.1 per cent before taxes on net investment in railway 
facilities. Thus, grain is being asked to produce a profit factor about 
2.5 times as great as the average traffic. As to CNR, of course, with 
losses on the traffic as a whole, the use of a 10.96 per cent profit 


yardstick for grain is even more remote from the actual average, 


Many of the techniques in the grain study can be evaluated best in 
relation to their application to other traffic and other issues. Much of 
the cost charged to grain is not peculiar to grain but to the nature of the 
service, '"Branchness" rather than ''grainness" is at the core of many items 
of cost, Stated differently, the cost per ton-mile is just as high on a 
light density line in the East as it is in the West, Traffic using branches 
has high costs - not because of the commodity but because of the nature 


of the service. 


A very substantial portion of the grain costs arises from branch 
line problems. A portion of this is described as "solely related" to grain 


and this category of traffic can be used to illustrate the principle, 


Of $71 million assigned to grain in the CPR study, about $12 million 
arises from service on the solely related lines. These lines handle about 
2.5 per cent of the revenue ton-miles of study traffic. If revenues were 


apportioned on the basis of mileage, we could say that this traffic contri- 
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buted about $1 million to the aggregate grain movement and the following 


tabulation would illuminate the situation: 


Solely Related Other Total 
(millions of dollars) 


Revenue 0.9 347 Siege 
Cost £2.46 58%3 0.7 
Deficit Lis 23.0 Siow | 


Based on the foregoing, using the costs just as they are developed 
in the railroad study, nearly one-third of the calculated deficit is 
attributable to solely related branch lines. Substantial additional sums 


must be traceable to other branch lines, 


A previous section of this appraisal has indicated some of the policy 
issues arising from the extension of branch lines, The data here indicate 


the great impact these policy issues have on the charges to grain, 


The railroad analysis deals with costs as they were, No attempt is 
made to assess the operating costs as they might be, although cost of money 
is projected to a future or desired standard of earnings sought from the 
average segment of traffic. In making a final policy decision, the Commis- 
sion may want to consider whether costs actually incurred are the sole 
test of a subsidy plan, This will be discussed in Volume II but it may be 
noted here that some of the actual costs are themselves the result of 


national policy decisions in prior years. 
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CHAPTER XI 


CONCLUSIONS 


This analysis points up the fact that the problems of « e Canadian 
rail lines are: 


1. partly inherent in railroading, 

2. partly affected by past and present decisions 
involving national policy, and 

3. partly subject to direct managerial control. 


These features are all interrelated and interdependent to some degree. Solu- 


tions must take all three into account. These observations suggest the 
following lines of inquiry about which the Royal Commission on Transporta- 


tion should have current facts and judgments. 


The importance of branch lines in the cost structure must be weighed. 


Since the high costs of such lines are essentially owing to light density, 


a series of issues are raised om which the views of the railways and others 
are needed. Can traffic be added to existing lines? If not, can joint 
Operation reduce the total costs of serving existing lines? What national 


standards can be devised for determining which lines should be preserved 


-and which abandoned in the long run? What are the prospects for a sub- 


stitute service which would reduce total costs? What safeguards are needed 
to protect the public which settled certain areas because particular rail 


lines existed? 


Much of the total cost incurred by Canada's railroads today results 
from government decisions in prior years. Should these be reversed now 


or should the shippers and travelers be relieved of the burden of costs 
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arising from defense or other needs? If the government reimburses the 
railroads for costs incurred on national policy grounds, is the trucking 
industry adversely or unfairly affected? Is the economy as a whole helped 


or hindered? 


Subsidies now exist in Canada. They arise from a variety of histor- 
ical facts but the question today is whether they are still needed and 
whether the present form is appropriate. For example, there is a "bridge" 
subsidy on East-West traffic moving through the sparsely settled Bat east 
of Ft. William. The total authorized amount is $7 million - to offset the 
cost of providing this bridge between East and West. But, if we ask what 
the cost is, we may have a different concept of the magnitudes. The full 
cost of providing and maintaining the running tracks over the "bridge 
area" on the CPR alone is over $6 million annually. Substantial amounts 


are undoubtedly involved for this one item on the CNR. 


At the same time, it should be recognized that some costs arise be- 
cause railroad managements have consciously made certain decisions in the 
past. The competitive building of branch lines is illustrative. Who shall 
now bear the resulting costs? Is this the responsibility of the shipper 
located on such lines? If the cost of branch lines were to be subsidized 
by government, what safeguards or incentives could be devised to ensure 
that no more than necessary was actually spent? How much shall be left 


on the doorstep of present managements to solve as best they can? 


Emphasis should not be confined to matters affecting costs. The 


revenue side of the problem is at least equally important. If the costs 
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of passenger service are reasonably low, and if passenger service is neces- 


sary, shall government provide the revenues needed? If railroad revenues 
from this or from competitive freight traffic are depressed because of 
"unfair" or "uneconomic" competition, what can be done to equalize the com- 
petition? Do trucks and passenger cars in Canada pay their way? Are 
waterways obtaining free a right-of-way which is paid for by the Government 
of Canada? Is sufficient revenue derived by the railroads from other assets 


or do the non-rail activities constitute a burden on the railroads? 


The foregoing is not in any sense a complete list of the issues 
which the Royal Commission faces, but it indicates some ramifications 
which, flow from the facts developed in this Volume. The Commission needs 
the assistance of the railways and the other parties affected in looking 


at the broad policy implications of the facts. 


Some general conclusions on Canadian transportation from an outside 
observer may be of interest. Canada is a mixed economy in which invest- 
ment decisions are made by both Government and private industry. One 
Government can weigh the total economic impact of such decisions. Thus 

Bo as ‘ 
Governinent deliberations on transport policy should be made in the light 
of pod cost vs. total benefit for the country as a whole. This may 
call for a different organizational system within the Canadian Govern- 


ment so that there can be consciously comprehensive national policies 


on transport matters. 


Canada has more railway capacity than it needs. This arises from 


the acts of prior managements and governments. But today's managements 
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and governments must decide whether the national interest is best served 
by a ruthless curtailment of rail facilities and services, by various 
forms of povernment assistance, by a re-assessment of other government 
programs, by insistence on railroad self-help in labor and material cost 


reduction, or by some combination of these steps. 
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Scope of Report 
This is the second of two volumes on the problems of the Canadian 

railways. Volume I dealt with the broad problems and policies of the 
railways, including the role of railroads in the Canadian economy, the 
nature of the revenues and the key elements which affect the cost of 
operation. The present volume deals with the cost techniques used by 
the Canadian lines in their submissions to the Commission. It is not 
organized in chapter form because the entire volume is merely an en- 
larged chapter from our original preliminary assessment submitted in 


May 1960. 


The basic railroad presentation dealt essentially with grain 
moving Adee bat atone rates, the so-called "'Crows Nest Pass" rates. 
This analysis includes an elaborate cost study which was intended to 
demonstrate that existing statutory grain rates should be approxi- 
mately doubled. The cost studies were conducted separately by the 
Canadian National and Canadian Pacific, although the basic techniques 
were essentially the same in theory. Stated differently, the two 
major railways made studies which differed in a number of details but 
which essentially used the same principles of cost analysis in de- 
veloping the key unit costs and applying the unit costs to the study 


traffic. 


Because of the general similarities in theory, and because this 


report will deal largely with the theory under lying the railway 
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presentations, our emphasis will be placed on the actual mechanics and 


specific figures of only one of the railways - the Canadian Pacific. 


Railroad Costing Techniques in Canada 


The grain study is an important contribution to the art of rail- 
road cost finding. The study includes the new and important concept of 
regression analysis and rests on a number of special tests with the ob- 
ject of reflecting as closely as possible the characteristics of the 


traffic under consideration. 


The Canadian cost study is in many respects a considerable advance 
over that of the average railroad in the United States. All too often 
the railroads have in the past relied upon general averages as applica- 
ble to particular traffic. In far too many cases assumptions have been 
made that the average amount of switching applies to particular traffic 
at origin and destination, that the traffic is handled in the average 
train with the average amount of intermediate handling, that special 
services are not identifiable for the particular traffic, that clerical 
costs are average, and so on. The assumption is also far too often 
made in the United States that the variable costs attributable to parti- 
cular traffic can be determined by merely taking a flat percentage of 
total expenses and assigning such amounts as variable. These are im- 
portant defects in the use of costs for rate-making in the United 
States. The approach of the Canadian Pacific ava the Canadian National 


makes a real improvement. 
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On the other hand, it cannot be considered as producing "'the 
answer.'' While great strides have been made in railroad cost finding 
techniques, with considerable credit accruing to the Canadian lines, 
it is our considered view that cost finding has not yet advanced to 
the state where we may consider the present results as gospel. Pioneer- 
ing is certainly to be commended in this field and the Canadian lines 
are entitled to great respect for the work done to date. 

To clarify these general observations it will be necessary for us 


to explore some basic cost issues. 
Some Basic Cost Issues 


For many decades it was commonly believed that cost finding in 
any meaningful way was impossible in the railroad industry. This view 
was held because of the obvious fact that most of the functions of the 
railway are performed not for any one commodity or any one movement but 
on a joint basis in which many different commodities moving between 
many different origins and destinations are handled together. This is 
most strikingly illustrated by the acceptance of the fact that a typi- 
cal train which is the principal unit of service contains cars from 
many different origins with many different commodities moving to numer- 
ous destinations. Analysts threw up their hands at the idea of sepa- 
rating the costs so as to reflect the amount chargeable to any 


particular traffic. 
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Today we recognize that railroads are not unique. Other indus- 
tries also have this problem of joint Ale although not to the same 
extent as in the case of railroads. The solution to the problem of 
joint costs requires some important assumptions and results in the use 
of various techniques of allocation or proration of expenses to traffic. 
This necessarily injects some lack of precision in the results but it 


does not mear that cost allocation is impractical. 


Again using the train as illustrative, the procedures required 
for costing traffic recognize that the train or the train-mile is a 
unit of work, a unit of service. It must then be recognized that cost 
of handling any one car in that train may be a series of different 
PE all depending on the question being asked. If we have a 50-car 
train Sesh baletic of different commodities and we are interested in the 
cost of one car, we can say that 1/50th of the total cost of running 
the train is chargeable on a pro rata basis to each car in the train. 
This is a clear and understandable result. However, if the question 
is asked, "How much cost was added to the total cost of handling the 
train merely by adding the particular car in question," we have a 


different issue and one which calls for more intensive analysis. 


The answer to the question depends on a recognition of another 


concept - the difference between fixed and variable costs. 
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Rails are characterized not only by the existence of joint costs 
in which more than one item is handled concurrently, but also by a 
difference in the degree to which expenses and service units respond to 
changes in traffic volume. In its simplest form this can be readily 
visualized with reference to the president of the company. The railway 
will probably have a president whether traffic volume is increased or 
decreased 10 percent. If this is so, the president becomes a portion 
of the fixed cost. Changes in the volume of traffic will not change 
the dependence of the railway upon the president. On the other hand, 
we may visualize a particular area in which solid trains of iron ore 
will move from a mine to a mill. If we double the output of the mine, 
and if the existing trains are operating at full capacity, we will un- 
doubtedly double the number of trains operated. In that event, it be- 
comes clear that the train expenses are 100 percent variable with the 
traffic. This simple illustration is important because it points up 
the fact that some expenses may vary little or not at all with changes 
in the amount of traffic while other expenses may vary directly as the 


traffic volume changes. 


In the particular illustration, with a solid train of a given 
commodity, we have assumed away a very important problem. The fact 
that additional trains are required is clear in the illustration, 


therefore we can accept readily the concept that all of the train costs 


for the added traffic are chargeable to that traffic. In the normal 
situation, however, traffic is not handled in solid trains in an iso- 


lated area and unrelated to other traffic. In the typical situation, 
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we are studying a particular commodity which is handled in a mixed 
train in an area where many different kinds of traffic are handled in 
many mixed trains. Furthermore, in the typical situation we do not as~ 
sume away another important question ~- the degree of capacity utilized 
in the existing operation. In the normal problem, the plant is not 
used to full capacity. The locomotive does not always pull exactly 
what its maximum rating would call for. The yard crew does not switch 
all of the cars which possibly might be switched if it were operating 
with a full work load, The station clerks and attendants are not proc- 
essing all of the waybills which they might handle if everything were 
operated in an ideal way. In short, considerably less than the full 


capacity of the plant and labor is utilized. 


In such situations, and where we are concerned with only one or 
two cars in a mixed train, it is not so easy to see exactly what the 
variability issue is. If an engine is pulling a train with 50 cars and 
might just as well be handling 60 cars, the question which operating 
executives as well as rate makers must answer is what is the added cost 
or variable cost of handling an additional 2 cars of some specific com- 
modity. The argument runs that the train is there in any case and that 
the wages will be incurred whether the traffic in question is added to 
the train or not. On this basis virtually no train cost other than a 


small amount of fuel will be assignable to the added car or cars. 


The foregoing is a simplified description of what is known as the 


“added traffic theory.'' This is a perfectly valid theory in many cir- 
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cumstances. The difficulty with it is that it has no universal appli- 
cation. Under this theory one could go through each of the cars ina 
mixed train and ask in turn whether or not the train would run without 
any one of them. For each one, the answer would be the same - the 
train will run whether this car is included or not. [It would follow 
then that all the cars in the train would have virtually no out-of- 
pocket cost. This is an important fact from the standpoint of the 
operating department but could be disastrous from the standpoint of the 
railway net revenue if the traffic department were Sl iwad to make 


rates on this basis. 


Long Run Variable Costs 


This situation has led to another concept of variable costing. 
Consideration can be given to the extent to which costs are variable 
not in the short run but in the long run. Under this view, one does 
not start with the assumption that trains will be run just as they are 
run today. It is not assumed that any one car will change the entire 
railroad operation. Obviously this is not so. What does have to be 
recognized is that with a general change in traffic - not for any 
particular car - the railroad management may decide to change the total 
frequency of train operation. Thus a 10 percent change in the total 
volume of traffic may result in a change in the total number of train- 
miles operated. If the total train-miles were to go up 10 percent with 
a 10 percent volume of traffic, even though many of the trains might 
not be operating at capacity - in the sense that the engine could 


actually physically pull more cars - we would still find that on the 
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average and overall the train expenses were 100 percent variable with 


traffic. 


On the other hand, a 10 percent change in traffic volume may re- 
sult in an increase of only 8 percent in the number of train-miles 
offered. In that event, we would say that the train expenses were 80 
percent variable with traffic volume. Under this circumstance, we 
would be impelled in the direction of treating only 80 percent of the 
average cost as applicable to any particular car. In the former case 
we would be impelled to treat 100 percent of the average cost as vari- 


able with any particular car. 


(We make the comments in percentage terms merely to illustrate 
and not because out-of-pocket calculations must be expressed in percent- 
ages. Basically, out-of-pocket costs should be visualized as absolutes 


rather than percentages.) 


It is the recognition of the important difference in the time 
period which leads to one of the major difficulties in railroad cost 
work. What is fixed from one day to the next may be variable from one 
year to the next. What is fixed from one year to the next may be 
variable from one decade to the next. Ina sense, almost every kind of 
costing has some place in railroad cost analysis but we must always be 
careful to define the question for which an answer is needed, The 
wrong question can produce very good answers for a problem which is not 
being considered. No matter how good the answer is for some other pur- 


pose, it may be entirely wrong and inadequate for the purpose to which 
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it is applied. In general, variable costs developed for short run pur- 


poses will be much lower than costs developed for a long run problem. 


There is no one answer to the question: ‘What is the out-of- 
pocket cost of this car?" Nonetheless we must make a decision tn 
every problem as to the appropriate question and a meaningful solution. 
In doing so, we must always bear in mind that the further away we get 
from the direct and short run cost components and the more we get into 
the long range cost problem, the greater the uncertainty and the more 


we must rely on the prorate, the arbitrary factor, and general 


statistical techniques. When the analyst makes use of this concept, 

he must always recognize that he is dealing with many assumptions 
which are built into the very nature of the question he is asking. The 
assumptions are vastly multiplied over those required when the narrower 
question is asked; "What is the added cost of handling this traffic in 
addition to what I am now handling - from a short run point of view?" 
or in another form: 'What will I save if I give up the handling of 


this present traffic - from a short run point of view?" 


This development of the concept of the long run variable cost 
means that the total pool of expenditures has now been divided into two 
general categories: fixed and variable. The costs which are variable 
are treated as directly assignable to particular traffic. What is left 
is by definition not variable with particular traffic. It may be 


thought of as a fixed total pile of dollars not chargeable on any speci- 


fic or actual basis to particular traffic. Yet the natural tendency is 
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to ask what are the full costs as well as what are the variable costs. 
Somehow there is often an expressed need to account for all of the money 
Byent by the railroad. One is pressed to go beyond the simple statement 
that the cost of hauling commodity '"'X"' from point "A" to point "B" is $300 
per car plus a share of, for example, $200 million of fixed cost, Yet from 
the standpoint of the cost analyst, this is as far as one may go with mean- 
ingful calculations. Any step taken beyond this point must be recognized 
as essentially arbitrary. 

The foregoing stems directly from the essential definitions and 
it must be thoroughly understood that any attempt to go beyond variable 
costs is necessarily the extension of the prorating concept rather than 


an actual "'cost.'"' 


4 


Essentially two methods have been found for making an arbitrary 
apportionment of these fixed or constant costs. One method is to treat 
the constant costs as being separable into two smaller parts - one 
part related to the length of haul and the other part treated as if it 
were related to terminal work. This is the method used by the Cost 
Section of the ICC in the United States. The separation between the ° 
line-haul and terminal items is in itself essentially arbitrary. Hav- 
ing developed these two smaller parts, the procedure is to divide each 
by an appropriate group of revenue units of traffic - revenue tons and 
revenue ton-miles. Under this system an average cost per ton and per 
ton-mile is calculated and then applied to any particular segmat of 
the traffic. The effect is to prorate the constant costs on a ton and 
ton-mile basis of all traffic alike. This produces a so-called full 


cost. It is merely a statistical apportionment. It does not in itself 
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it is applied. In general, variable costs developed for short run pur- 


poses will be much lower than costs developed for a long run problem, 


There is no one answer to the question: "What is the out-of- 
pocket cost of this car?" Nonetheless we must make a decision in 
every problem as to the appropriate question and a meaningful solution. 
In doing so, we mist always bear in mind that the further away we get 
from the direct and short run cost components and the more we get into 
the long range cost problem, the greater the uncertainty and the more 


we must rely on the prorate, the arbitrary factor, and general 


statistical techniques. When the analyst makes use of this concept, 

he must always recognize that he is dealing with many assumptions 
which are built into the very nature of the question he is asking. The 
assumptions are vastly multiplied over those required when the narrower 
question is asked: ‘What is the added cost of handling this traffic in 
addition to what I am now handling - from a short run point of view?" 
or in another form: ''What will I save if I give up the handling of 


this present traffic - from a short run point of view?" 


This development of the concept of the long run variable cost 
means that the total pool of expenditures has now been divided into two 
general categories: fixed and variable. The costs which are variable 
are treated as directly assignable to particular traffic. What is left 
is by definition not variable with particular traffic. It may be 
thought of as a fixed total pile of dollars not chargeable on any speci- 


fic or actual basis to particular traffic. Yet the natural tendency is 
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to ask what are the full costs as well as what are the variable costs, 
Somehow there is often an expressed need to account for all of the money 
spent by the railroad. One is pressed to go beyond the simple statement 
that the cost of hauling commodity "X" from point "A'' to point "B' is $300 
per car plus a share of, for example, $200 million of fixed cost. Yet from 
the standpoint of the cost analyst, this is as far as one may go with mean- 
ingful calculations, Any step taken beyond this point must be recognized 


as essentially arbitrary, 


The foregoing stems directly from the essential definitions and 
it must be thoroughly understood that any attempt to go beyond variable 
costs is necessarily the extension of the prorating concept rather than 


an actual "'cost." 


Essentially two methods have been found for making an arbitrary 
apportionment of these fixed or constant costs. One method is to treat 
the constant costs as being separable into two smaller parts - one 
part related to the length of haul and the other part treated as if it 
were related to terminal work. This is the method used by the Cost 
Section of the ICC in the United States. The separation between the 
line-haul and terminal items is in itself essentially arbitrary. Hav- 
ing developed these two smaller parts, the procedure is to divide each 
by an appropriate group of revenue units of traffic - revenue tons and 
revenue ton-miles. Under this system an average cost per ton and per 
ton-mile is calculated and then applied to any particular segmmt of 
the traffic. The effect is to prorate the constant costs on a ton and 
ton-mile basis of all traffic alike. This produces a so-called full 


cost. It is merely a statistical apportionment. It does not in itself 
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determine anything about costs related to the particular traffic. In- 
Stead, it is the sum of the variable costs related. to the traffic plus 


constant costs charged on a pro rata basis. 


Another way of apportioning the constant costs is to treat them 
ag a percentage dai cise: Under this system, the total pot of constant 
dollars may be related to the total pot of variable or out-of-pocket 
dollars. If the constant costs aggregate 30 per cent as much as the 
total out-of-pocket dollars, a 30 per cent factor will be added to the 
variable cost developed for a particular car of study traffic, In the 
illustration previously given, if the variable age is $300 for commodity 
"x" from point ''a" Eo point "b"', and if the constant percentage factor 


is 30 per cent, the calculation will show a full cost of $390 per car, 


This second method is really no less arbitrary than the first 
method. Both are essentially statistical exercises, The essential 


purpose is to account for all of the money spent in some uniform way, 


In short, railroad cost Fradine has had to overcome numerous 
problems - first recognizing the inherent jointness of most of the costs 
and therefore conceding the need for some kind of pro rate in order to 
assign costs to particular segments of traffic, and secondly, developing 
the fact that among the joint costs there are some which are fixed re- 
gardless of work done ard others which vary directly with traffic changes 
Among this last group it has been found too that some items vary in the 
short run but that most items will vary in the over-extended periods 
of time, The inherent nature of railroading is such that the longer 
the period of time being considered, the more difficult it is to arrive 
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at a pure and precise statement of "the costs" because of the basic 


difficulties previously described . 


Costs for Management Purposes 


We have pointed out that one of the great issues is whether the 
question to be asked deals with short run or long run considerations. 
While rate-making decieiona generally are concerned with long run issues 
because rates are not made for short periods of time, costs can also 
play an extremely important part in management decisions, Thus,. for 
example, management may want to know whether it is more economical to 
run many short trains or few long trains, whether to run trains fast or 
slow, whether to build large or small yards and in what combinations, etc, 
The ultimate test of the answer to these questions is the relative cost 
to the railway, Other things being equal that decision will be adopted 


which best serves the long run net revenue needs of the company. 


Cost questions also come into play when a decision is needed on 
whether to adopt one or another kind of motive power or a new system of 
station operation or new accounting techniques or another innovation, 
When such questions are raised, the cost problem is one of comparing 
ie acent results with prospective results. Typically the question re- 
volves around a total cost yardstick in such matters but the specific 
form of the question should not bind us to the fact that the basic prin- 
ciples are the same as those previously outlined. There are still joint 
cost issues. There are still reeune of the degree to which costs are 
fixed or variable. There are still issues as to whether the answers 


being sought deal with short run or long run considerations, 
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There is no reason why costs cannot be used for managerial control 


purposes just as much for rate-making. 


If the techniques of the cost analyst are valid, they can be used | 
in all kinds of management decisions - provided they are properly under- 
stood and evaluated. There is no reason why a system of costs cannot be 
used to answer a wide range of management problems entirely apart from 
rate-making., Thus, if a certain procedure is developed for determining 
the impact of traffic on track maintenance, the technique must be just 
as valid for management control purposes in determining future maintenance 
budgets and in determining how to apportion maintenance programs division 
by division as it is in determining what a minimum rate shall be under 
a system of agreed charges. If there is a technique for determining 
the amount of switching chargeable to particular traffic, the same tech- 
nique ought to have interest and value to the operating department and 


to those assigned specifically to the duty of minimizing yard costs. 


One of the greatest weaknesses in the railroad industry in North 
tad is the failure of most companies to recognize this important 
fact, Cost techniques have no magic. They cannot be considered in a 
vacuum, If they are valid they should be able to stand the crucible of 
operations. The cost analyst should have the confidence of management 
at all levels and in all departments if he is to achieve his maximum 
value for the company and if, indeed, his techniques are to be considered 
entirely valid. The operating officers should understand cost techniques 


and know how to interpret the cost results just as much as the cost 
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technician must understand operations and be able to interpret cost 
data in terms of actual SHvGLERLURSRREL OAH In this critical sense, 
railroad costing is in its barest infancy. The need to control costs 
as a means of protecting net revenue is desperately urgent and the 
services of the cost analyst are needed at least as much in this field 
of cost control for management purposes as they are in the field of 


cost specially adapted to rate-making problems. 
Actual vs. Standard Costs 


The foregoing discusssion of use of costs at the management level 
leads to another basic issue in the field of cost analysis, The typical 
study starts with an accounting point of view. Money is spent according- 
ly to certain accounting definitions - a certain amount of money is 
assigned to a certain account which represents a certain type of expendi- 
ture, The cost analyst typically will start with this sum of money and 
apportion it over some group of "service units", That is to say the 
cost analyst will distribute the money actually dp eneovet some measure 
of the work actually done. Typically, he makes some general assumption 
in order to simplify the work of apportioning the expenditures, For 
example, he may assign yard costs on the basis of cars handled. And yet 


not all cars require the same amount of handling. 


The ultimate question is not whether the money was spent ~- the 
accounts show that it was spent, A more important question may be whether 
this was the right amount of money to spend in order to perform the 


function, Thus, we get back to the essential issues facing management and, 
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in a secondary sense, issues facing regulatory bodies. Granting that a 
certain sum was spent during a given year, the question still remains 
whether this sum is more or less than should have been spent. Was the 
function performed at maximum efficiency in view of the present known 
state of the art of railroading? How do these expenditures compare with 
what they would have been had the operation been conducted in accord- 
ance with some minimum standard of performance or productivity for the 


particular operation being studied? 


We may think of this issue as one of comparing actual costs with 
standard costs. While it is in a sense a facet of the question previously 
raised about the use of costs in managerial purposes, it is an extremely 
impor tant area for the cost analyst. In the ideal situation, the cost 
analyst would not only be aware of the total amounts spent and the work 
units against which they must be assigned but he would also know whether 
the amounts spent “a more or less than could have been spent under 
another set of arcatic tues in order to swe oneYieh the given amount of 
of work. For example, he might know that $30 million had been spent 
for a certain maintenance function and that 30 million gross ton-miles 
of freight were handled, resulting in an average of $1 per 1,000 gross 
ton-miles, He would also know that the 30 million gross ton-miles might 
have been handled with a maintenance cost of, for example, $20 million 
if certain steps had been taken to substitute either different equipment 
or different operating methods which would reduce the total cost, On the 


other hand, he might know equally that while $30 million was in fact spent, 
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the particular functions and particular demands of the territory were 
such that $40 million should have been spent in the handling of the 30 
million gross ton-miles of traffic, with the result that a deferred 
maintenance allowance must be recognized as an obligation of the rail- 
road to be met at some future time. This situation might very well 

arise in a case where the railway deferred maintenance in order to con- 
serve cash; from a true cost point of view this is merely developing an 
accrued liability which one day must be paid off. Cost in the true 
economic sense may actually be incurred, in the sense that a liability is 
generated, even though actual cash expenditures may not be made. It like- 
wise follows from this that the cost actually incurred may be well below 
the amount spent if in a particular year or in a particular territory 
cash expenditures are made which represent the result of accruing obli- 


gations really chargeable to traffic handled in prior years, 


Cost Principles in Grain Studies 


The studies made by CPR and CNR in pricing out the statutory 
grain rely on the principle of prorating the joint costs, They both 
depend on various techniques for separating fixed and variable costs, 
Some of the separations are statistical and rest on statistical assump- 
tions. Others are more or less arbitrary and reflect merely general 
judgments about the degree of variability associated with particular 
expenditures. Both studies may be characterized as emphasizing long run 
variable costs. Both studies emphasize heavily the concept of costs for 


rate-making purposes without special consideration to the adaptability 
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of the cost techniques for general management purposes, Finally, both 
studies confine themselves strictly to expenditures made in 1958 or 
1956-1958 and merely apportion these expenditures over the work done at 
that time. Neither makes any attempt to consider how these expenditures 
compare with any standard set of costs for the same volume of work 


actually done, 


The detailed and exhaustive analyses submitted by the CPR and CNR 
range over many special studies and tests. But essentially the analyses 
are concerned with the search for suitable methods of prorating or assign- 
ing the system or divisional total costs to the particular traffic handled. 


This leads to some important basic conclusions, 


Prorating the expenses as they were incurred in any given period 
tells us what was but does not indicate what might be. This does not 
make a study right or wrong. It does mean that costs which are abnormally 
high or abnormally low are both given equal consideration, Yet, for policy 
purposes, the user of the cost study may be more interested in the long 


run future results than in any particular "actual" results. 


Likewise a prorating of actual expenses in a given period naturally 
reflects the volume and type of service offered at the ua This means 
a great many things. We can summarize by saying that the problems des- 
cribed in our Volume I are automatically built in to any cost calculation 


for a given commodity. 


Some of these are at the very heart of the railroad system, Thus, 
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since many miles of track were built for reasons of national policy and 
since excess miles are in existence today, the costs of operating pres- 
ent trains over such miles are naturally reflected in the cost study. 
Likewise, the investment in and maintenance of such tracks is a factor 
in the costs of the traffic being studied. Without such tracks, the 
cost of present traffic volumes would be lower. Further, to the extent 
that light density lines exist because of a competitive building pro- 
gram, the present cost per unit of traffic is necessarily higher than 


it would be in a more rationalized system. 


The effects of light density lines are particularly directed at 
grain in the case of the so-called "solely related" lines for which the 
railroad studies assigned to grain the very substantial sums represent- 
ing the full cost of the entire lines. These lines are considered as 
"out-of-pocket" or variable entirely with grain traffic because it is 
alleged they would be abandoned if there were no grain. Since these 
“are typically lines with light traffic, the effect is that very high 


unit costs are built into the study. 


If a line was built to handle 10 million tons of freight and now 
handles only 1 million tons, it may be true that all of the investment 
is "chargeable" against present traffic because there is no other traf- 
fic to bear it. Yet, realistically we should also ask whether the line 
now has more capacity than is needed for present traffic. If so, is it 
fair and reasonable, from the standpoint of public policy, to charge 


the excess capacity to the customers still using the,line? Do not the 
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burdens really belong on the customers who left the line or the govern- 
ment and railroad officials who built it or who keep more capacity than 


is needed for the remaining traffic? 


To illustrate this latter point, we asked representatives to the 
grain trade to inquire into the circumstances of the various solely re- 
lated facilities. We found that sections treated as wholly chargeable 
to grain were actually being curtailed while grain traffic is still 
moving. This illustrates the principle that the "solely related" con- 
cept actually charges present excess capacity to traffic. In this 


situation, today's "cost'' is really a measure of yesterday's mistakes. 


Again, railroad management has taken the position that it cannot 
recover its costs from passenger service because that service cannot 
bear the relevant costs if charged. Thus costs which normally would 
be assigned to passenger service are automatically kept in the freight 
column and charged against any freight traffic being studied. If the 
standard of track maintenance is high because of passenger service (and 
the railroad cost studies assume this), the cost of freight traffic is 


higher than it would be if there were no passenger trains at all. 
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Specific Criticism of Grain Studies 


The intricately detailed grain cost studies of the railways are 
open to criticism at numerous points. A complete enumeration and dis- 
cussion of the criticisms we feel are valid would be very lengthy. 
While in the aggregate they might add up to a substantial overstatement 
of grain costs, individually many pevahiedt would have only a minor im- 
pact. We have therefore elected to make rather a detailed evaluation 
of three or four aspects of their studies, as examples of the problems 
inherent in the costing of statutory grain, and of the shortcomings of 


the railways' treatment of these problems. 


We have examined the track expense regression developed by the 
CPR as typifying the railways' use of the new technique of regression 
analysis. We find that CPR did not carry their analysis sufficiently 
far. There were refinements of the CPR data which would have improved 
the regression and contributed more detailed information. Examples of 
these are the breakdown of track miles into main line, branch line and 
switching components, and the separate use of yard and train locomo- 
tive switching miles. There was at least one highly relevant influence 
on track expense, namely, the extent of int Aikd cnt and curvature, that 
they failed even to recognize and which would have contributed to the 
explanatory quality of the regression. The effect of the refinements 
plus the allowance for grades and curves could have increased the per- 
centage of track expense variation explained from 83 percent to about 
95 percent. Finally, the CPR should have studied the-relative costs of 


freight and passenger service, or at least have assumed a much higher 
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influence of passenger gross ton-miles on track expenses, as being more 


realistic and providing a better unit cost. 


We believe the defects in the regression studies stemmed from 
too much reliance on statistical results and technical tests applied to 
them, and not enough attention was paid to their economic and operating 
significance. Not only must regressions always be explainable in non- 
statistical terms, but the analyst must be sure that there are no im- 
portant influences that he is omitting or refinements that he is 


glossing over. 


We find that the critically important assumption made by the CPR 
that grain cars move in average trains is fallacious, and that the data 
adduced in support of this assumption actually proves that grain loads 
should have been charged with fewer train-miles and locomotive miles in 


the CPR study. 


The CPR treatment of freight car-day costs has substantially 
overstated the amounts charged to grain, owing to inconsistencies be- 
tween two special studies used in the estimates of car-days. Asa 
result, certain car-days were twice counted in the grain movement, both 


as "active" days and as "idle" days added to the active days. 


Lastly, the railways have included cost of money in the grain 
studies on a standard that conflicts with the one applied to operating 
expenses. The rate of return is based on the anticipated costs of 


raising new capital funds rather than the rate actually experienced, 
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but expenses are at actual 1958 or 1956-58 levels. Thus, the earnings 
standard looks far into the future while the expenses, and the invest- 
ment to which this future rate is applied, reflect past and present 


operation, technology, efficiency, traffic volumes and excess capacity. 


Detailed descriptions of these specific criticisms are provided 
in the concluding sections of this volume. As mentioned above, they 
were selected as illustrative of the deficiencies in the grain studies, 
and it should be understood that if no specific criticisms are here 
made of any other aspect of the studies that our ''silence does not mean 
assent.'' We thought the Commission had rather be shown several well 


documented examples than a tedious compendium of unevaluable comments. 


Conclusions on Costs 


We have seen in the foregoing sections of this volume that the 
Canadian National ane Canadian Pacific have made big strides in develop- 
ing the art of railroad cost finding. Reravveetasa. /¢ number of criti- 
cisms have been levied against their basic approach. As was stated 
earlier, railroad cost finding is still in its infancy and while the 
Canadian studies are far ahead of others, this is still essentially the 


difference between the infant which crawls and the infant which sits. 


‘We believe that the technical staffs of the Canadian lines are 


extremely competent and entirely worthy to bear the responsibility of 


advancing the frontiers of the art. We believe further that the 
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improvement that can be made in the techniques thus far developed by 
the Canadian lines will have great value to the economy of Canada not 
so much because of their use in rate-making but because of what they 
can and will eventually achieve as tools for management. Specifically 
we believe that the eventual goal should be a comprehensive system of 
cost controls, cost yardsticks and cost standards which will enable 
management better to plan cash expenditures and short range budgets, 

as well as long run investment programs, department by department, area 
by area and function by function. We believe that the development of 
such a system will enable managements to strive for maximum performance 
of the Canadian railway system at minimum costs with an effectiveness 


never before achieved. 


Our basic analysis includes considerable critical study of the 
field of maintenance of way. Ws did not single out maintenance of way 
as having special defects or special burdens but rather because it has 
so many complexities that it illustrates well the principle we are seek- 
ing to establish. Our analysis makes clear that we need to know a great 
deal more about what causes track maintenance to vary - for example, 
the impact of freight vs. passenger service, the impact of grades vs. 
curves, the significance of different types of rail, different ties, 
ballast and the like. If the engineers and the cost analysts can be 
brought together so that each understands the purpose and function of 
the other, we believe that a whole new dimension can be added to the 


ability of management to control maintenance costs. At the same time, 
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this would enable much more meaningfpl results to be obtained for use 

in rate-making. To accomplish this desirable goal requires that top 
management support the basic principle that cost finding is needed at 
all levels and in all departments and eine cost analysts and operating 
executives each need exposure to the other's background and experience. 
We should explain here that the term "operating" is not used in the 
marrow departmental sense but rather in the sense of the difference 
between line and staff functions. The cost analyst is a staff employee. 
He should be encouraged to work with line emp Loyees whether in the 


engineering department, equipment maintenance department, yards and 


terminals, terminal operation, accounting, or elsewhere in the company. 


We believe that too many decisions in the railroad industry are 
based on general judgment without attempting to evaluate the many com- 
ponent parts of the problem in dollar terms. We believe that too many 
decisions are made on a departmental basis without regard to the ulti- 
mate dollar effect on the net revenue of the company as a whole. While 
‘this may sound critical of line officials, it is not so intended. It 
ie entirely human that each department should tend to put its best foot 
forward as a matter of self-preservation. Unless a system is made 
available through which dollar magnitudes can be placed on the benefits 
to one department versus the losses to another department, it is ace 
unlikely that the best possible answer can be achieved from the stand- 
point of the company as a whole. And we firmly believe that the best 


railway system for Canada from the standpoint of the national interest 
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will be the one in which the individual railroad companies are carrying 
the largest volume of traffic at the least possible cost, to their own 


greatest profitability as enterprises. 
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CRITIQUE OF CPR ‘TRACK EXPENSE REGRESSION 


An important tool used by the Railways in preparing their 
studies of the cost of statutory grain has been the technique of 
multiple regression. This technique, perhaps never before publicly 
used in such an extensive manner in costing traffic of individual rail- 
ways, has great power, but must be used with great care and with con- 
siderable respect for its deficiencies and awareness of its limitations. 
In order to demonstrate the failure of the railways to use this tool to 
its fullest capacity, we wished to make a critical study of one of the 
major regressions used. [For this purpose, we chose the track mainten- 
ance regression of the CPR, which assigns the expenses in accounts 202, 
Z0o, 212, 214, 216, 218, 229, 269, 271, 273, and 281, along with depre- 
ciation in account 266 for the corresponding subaccounts, to miles of 
track, gross-ton-miles, locomotive switching miles, and system constant. 


The combination of accounts represents about $60 million or 13 
percent of the total railway expenses of the CPR in 1958. Further- 
more, the causal relationships between transportation service and track 
expenses are far from simple, direct, or well understood. For these 
reasons, this regression seemed well suited to illustrate both the 
problems of regression analysis and the possible inadequacies of the 
cost formulae of the railways. 


In determining the efficacy and reliability of regressions, 
several tests are useful. The coefficient of multiple determination, 
"R2" tells the percentage of the variation in the dependent variable, 
in this case track expenses, which is associated with and thereby 
"explained" by the variations in the independent variables, such as 
miles of track, gross ton-miles, etc. The higher the R2 the better the 
fit of the regression with the data to be explained. The "Student t" 
ratios of the coefficients of the regression’ (to their own standard 
errors) indicate their significance. Unless the "t" ratio is at least 
approximately 2.0, the coefficient in question is ordinarily said to be 
not significantly different than zero, because there is more than a 5 
percent probability that this particular coefficient could have arisen 
through pure chance, even though the true value in the universe were 
zero. In this case, one would not be justified in placing reliance on 
it. Also, the meaningfulness of a multiple regression requires that 
all the independent variables be truly unrelated to each other. If two 
or more of them in the same regression are substantially interrelated, 
the coefficients for the variables in question are unreliable. This 
condition, called intercorrelation, is disclosed by the simple coeffi- 
cient of correlation between the variable becoming excessively high. 
This coefficient indicates the degree to which the variations in one 
are associated with the variations in the other. A coefficient of 1.00 
would represent perfect intercorrelation. One or the other of the 
intercorrelated variables must then be omitted from the regression, 
or some way be found to combine them into a single independent variable. 
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The application of the above tests must be made with some flexi- 
bility and tempered with a comprehensive view. For example, one of the 
principal effects usually associated with intercorrelation is low "t" 
ratios for the variables intercorrelated. If these variables have ade- 
quately high "'t" ratios despite appreciable intercorrelation, one 
probably would be justified in accepting the regression. Likewise, if 
a regression conformed well to external facts, and provided the best 
relationships possible to obtain for the desired variables with the 
data at hand, one should not reject it merely because the "t" ratios 
fell somewhat below the normal standard. 


In addition to these technical statistical tests, a successful 
regression must also be modeled on variables and relationships among 
them which are logical, and the resulting coefficients should be con- 
sonant with known physica], technological, and economic facts, This 
is not to say that good. regression analysis is confined to "statisti- 
cating'' the accepted or the obvious, hut only that the regression must 
be ultimately explainable in nonstatistical' terms. While this last 
criterion should really "go without saying,'' only too often this is 
not the case. 


The CPR track expense regression was as follows: 


Equation 1 
4 = 1,208,000 + 1,137X] + .165Xg + .391Xq 
(.827) (6.1) C363) (24a) 
Y = track expense accounts 


= miles of track 
Xg = freight GIM plus twice passenger GIM 
locomotive switching miles 


~< 
— 
t 


Fa 
wo 
i 


Note: All coefficients are expressed in dollars 


The R2 (shown under the Y term in parentheses) and the "t" ratios 
(similarly under their respective coefficients) are all adequate, No 
intercorrelation exists between independent variables (which will be the 
case hereafter, unless otherwise indicated). This regression, like all 
the other CPR regressions save one, was produced by relating three year 
totals of the period 1956-1958, indexed to wage and price levels of 
December 31, 1958, for thirty-one of the thirty-two divisions of the 
railway as it was then organized. The CPR study excluded their electric 
lines, which were the thirty-second division, as atypical. The constant 
item of $1,208 thousand was interpreted as a threshold, or non-size 
related constant for each division. Since all inputs were for three 
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years, it was divided by three for a single year constant per division, 
and multiplied by thirty-two divisions for a system total constant. No 
justification was advanced on behalf of the double weighting of passen- 
ger gross ton-miles relative to freight. 


Thus we found that CPR had explained track expense as related 
to length of track (size of plant related), and running and switching 
usage of that track (output related). A recognition of a distinction 
between two classes of running usage had also been made, apparently in 
order to allow for the well-known fact that passenger train service 
causes proportionally larger track expenses than freight service. How- 
ever, if passenger gross ton-miles really do have a different cost 
impact, could not the regression itself shed some light on the differ- 
ence? ~ ; 


When freight and passenger gross ton-miles were introduced as 
separate variables in the regression, the results were: 


Equation 2 
Y = 1,204,000 + 1,150X, + .039X¢ + 1.105X7 + .363Xg 
(.845) (6.4) (0.5) (2.4) (2,1) 
Y = track expenses 
X, = miles of track 
X¢ = freight GIM 
X7 = passenger GIM 
Xg = locomotive switching miles 


Some improvement in the overall fit occurs but the "t" ratio of 
freight gross ton-miles is quite low. The relationship between passen- 
ger gross ton-miles and freight gross ton-miles which we were interested 
in, while in the expetted direction, is extremely unbalanced, and the 
simple correlation coefficient between them is seen to be also quite 
high: .90, This means that a division of railway having much freight 
traffic tends strongly also to have much passenger traffic. We are un- 
prepared to accept the expression in its above form as a reliable in- 
dicator of passenger gross ton-mile cost relative to freight gross ton- 
mile. We do not propose necessarily to abandon the attempt to achieve 
a usable separation however. Whether the technique of combining freight 
and passenger with an equating factor of two was adopted by the CPR 
because of their lack of independence is not known, The device is a 
good one to meet the problem, provided that the relationship used to 
combine is satisfactory. We do not believe that a more adequate basis, 
perhaps a partly statistical one, cannot be found, 


The locomotive switching mile variable (Xg) used by CPR also was 
a composite, in this case an unweighted one, of two different types of 
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. switching, namely, yard switching and train switching, which could be 
expected to have quite different cost characteristics, 
& 


Equation 3 
. Y = 917,000 + 878X) + .166Xg + .377X)q + 4,051X)) 
(,884) (51) tes) (2.5) (3.9) 


+ | = track expenses 

X, = miles of track 

freight GTM plus twice passenger GTM 
Xig = yard loco switching miles 

X,, = road loco switching miles 


~* 
ie) 
u 


The relationship between road and yard switching cost, while extremely 
high, is again in the direction expected a priori, The fit is markedly 
better, and the "t" ratios are all adequate, Notice that this refine- 
ment has also lowered the constant term and the coefficient of track 
miles (X,). The yard switching coefficient is only slightly lower than 
the coefficient for total switching (Xg) im equation 1, whereas the 
train switching has increased tenfold, This refinement seems to have 
great potential strength, but in its present form, the relationship is 
too extreme to be accepted without further substantiation, * 

Keeping the separation between yard and road loco switching miles, 
we added the remaining basic refinement in the CPR regression, that of 
breaking down the miles of track by type. 


Equation 4 
Y = 800,000 + 1,194X. + 584X4 + 2,586X, + .125Xg + .061Xj9 + 3.638X), 
(892) (1.7) (1.8) Cha (2.5) (0.2) (Sa 
. = track expense | 
Xo = miles of running track, main lines 
X3 = miles of running track, branch lines 
X, = miles of switching track 
Xp = freight GTM plus twice passenger GIM 
Xiq = yard switching miles 


X,, = road loco switching miles 


The separation of track miles into main, branch, and switching 
components has resulted in a minor further improvement in the goodness 
of it, as has each refinement we have introduced thus far. This indicates 
that all refinements have contributed to the "explanatory" power of the 
regression, The R2 of this expression is a healthy 6-1/2 percentage 
points above that of equation 1, But the number of independent variables 
having doubled, three of the "t'' ratios are showing signs of weakness, and 
an additional one is hopelessly, low. 
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Let us look at the interrelationships among the coefficients and 
the changes that have occurred compared to earlier equations. Main 
track-miles, at about the equation 1 level, are about twice the cost of 
branch track miles, which seems realistic. On the other hand, switch- 
ing track miles are twice as costly as main running tracks, which is 
hard to accept. While gross ton-miles remain at a reasonable level, 
with adequate "'t'' ratio, the cost of yard switching traffic has de- 
clined to only one-sixth its level in equation three, and seems com- 
pletely to lack statistical significance. 


A comparison of equations 3 and 4 leads to the suspicion that 
the introduction of separate variables for both switching track and 
switching output, while it may have improved the balance of the expres- 
sion, has not provided a usable basis for costing switching. The 
intercorrelation between switching tracks (X4) and yard loco miles 
(X19) is .59, significant but not high. Switching track cost per mile 
is patently too high, yard loco mile cost too low in relation to road 
loco switching mile cost, which is sixty times higher. While the 
switching output variable has been separated into probably quite differ- 
ent components, the switching track variable remains a combination of 
yard, way, and industrial tracks. If the cost per mile for yard tracks 
is actually higher than that for road switching tracks, then the use of 
a combined switching track variable, such as X,, together with separate 
output variables, might well result in the coefficient for yard loco 
miles being depressed in order to compensate for the unduly high track 
mile cost, whereas the reverse would be true of the coefficient for 
road loco switching miles. 


It is also important to call attention at this point to the ex- 
tremely high (.88) intercorrelation between main track miles (X72) and 
running output (Xg). This says that the more main track miles on a 
division the more running traffic it will have, which certainly makes 
sense. In this particular expression, the intercorrelation apparently 
has not had the debilitating effect that might have been expected, as 
only one of the two "t'' ratios involved is below par, and that only a 
little. We shall have to be alert for trouble from this source in 
other expressions containing Xo and Xg. 


Introduction of main, branch, and switching track breakdowns of 

’ the miles of track showed promise of added strength, but apparently 

also raised several problems. Perhaps there is another way of approach- 
ing the refinement of the track mile variable. From working papers sup- 
plied by the CPR, we have developed estimates of the miles of roadway, 
miles of road switching tracks, and miles of yard switching tracks. 

Thus we have a basic separation of the sizc-of-plant variable into run- 
ning and switching, and a further breakdown of switching into the two 
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dissimilar types that is parallel to the functional breakdowns we have 

in the output variable. 1/ The "Miles of roadway" variable was devised 
as a substitute for main and branch track miles, partly in response to 

the intercorrelation between main track miles and running traffic, and 

partly to see if the "roadway" concept produced better results than the 
MET ait.) CT Cay t. 


Equation 5 
Yo = pos ,.0UG E170" Ag +". 837 Xj 9 + 2.900 Xyy 
(913) (6.6) (1.9) (eae) 
Oo deg Fe Oye 00 aay gf Oo & 
“oe bmg ere 8 9 asad Lg a 
bs = track expense 
Xg = freight GTM plus twice passenger GTM 
X19 = yard switching miles 
X,, = road loco switching miles 


X17 = miles of roadway 
X,g = miles of road switching track 
X19 = miles of yard switching track 


The alternate size-of-plant variables produce a better fitting 
regression. The "t'' ratios for the traffic variables are generally 
much stronger, and the three-to-one cost relationship between road and 
yard loco switching miles is well within reason. The roadway mile 
variable is reasonably related to the main and branch track variables 
in equation 4, and is about as strong. However, the switching track 
breakdown appears in a very poor light. Besides low "t" ratios, their 
relation is very extreme, the yard track mile coefficient being nega- 
tive. We may have been only too successful in associating yard tracks 
with yard output, for the intercorrelation between X)g and Xjg is .95. 


iy Unlike the previous refinements, which have been based on break- 
downs of the CPR's own 1956-58 regression input data, these new data 
have not been used for this purpose by the CPR. Miles of roadway have 
been taken from the CPR working timetables for the end of the year 1959, 
and the switching track miles are for the year 1958. However, year-to- 
year changes in railway mileages are very small, and no significant 
non-comparability has been introduced. In fact, the sum of the two 
classes of switching track miles compare quite closely, usually within 
one or two miles on each division, with the variable X4. The breakdown 
of switching track miles is not precisely parallel to the breakdown in 
loco switching miles. ''Road switching tracks" are actually miles of 
track switched exclusively by road engines, and "Yard switching tracks" 
are miles of track switched by both yard and road engines. 
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We conclude that this approach has improved the overall fit and 
,the output variables, but at the expense of the size variables, espe- 
cially switching. In contrast to equation 4, the coefficient of yard 
loco miles may be unduly high in order to compensate for the negative 
track mile coefficient. Or viewed in another light, the output co- 
efficients may be reasonable but the yard and road switching track 
coefficients may reflect large balancing errors. 


It may be the case that the peculiarities exhibited by both 
equations 4 and 5, which have isolated the variables expressing the 
switching activities from those expressing running result from the 
attempt to fit linear models to essentially curvilinear cost functions, 
If the road and yard switching cost functions are markedly different, 
as common sense tells us is likely to be the case, and one or both of 
them are curved rather than straight, the multiple linear regression 
formula may respond by figuratively drawing chords across the curves 
at different levels of output. These would appear in the regression 
as contrasting pairs of extremely high and extremely low coefficients, 
such as we have found in equations 4 and 5. 


We are satisfied that the use of separate switching variables 
improves the overall regression, and by drawing unto them the impact of 
switching on track expense, strengthens the quality of the coefficients 
of the running variables. We do not believe that they are yet an ade- 
quate basis for costing switching track expefse, either in the rather 
elaborate forms above, for the reasons just discussed, or in simple, 
aggregative forms which merely conceal the unsatisfactory character of 
the individual parts by combining them. We urge that further research 
is necessary on that conglomerate of railway activities called switch- 
ing to develop more accurate or reliable ways of relating track ex- 
penses to switching physical output and the facilities devoted to 
switching. This necessarily must be done by the railway staffs, or 
with their cooperation and assistance, so we are unable to procede any 
further at this point. 


Whenever two variables are so highly intercorrelated that their 
separate coefficients are unreliable, one or the other of them may be 
eliminated from the expression. If they are truly substitutes for each 
other, one alone will produce as satisfactory results as using both. 
However, to the degree that each is known to have its own impact on the 
dependent variable, it must be remembered that the coefficient of the 
independent variable left in the regression will reflect their combined 
effect, and should not be interpreted as representing the impact of that 
variable alone. The single variable stands for both. 


We have concluded ‘that the existing data do not permit a meaning- 
ful separation of the impact of switching track miles and locomotive 
switching miles upon track expense. Therefore, we propose to drop the 
switching track variables from the expressions and allow the loco 
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switching mile variables to receive the entire cost variability of the 
switching functions. However, for the reason just mentioned, these co- 
efficients cannot be interpreted as the variable cost of loco switching 
miles alone, and should not be used as such in costing traffic. These 
variables are in the regressions from this point forward merely to keep 
the coefficients of the running variables from reflecting switching 
costs. Pending further research, other methods must be found to assign 
track expenses to switching. 


Equation 6 
x = 1,026,000 + 1,580 Xp + 911 X3 + .126 Xp 
(.884) (2.4.5) (4.4) Oe 
(3.1) (3.3) 
7 = track expenses 
Xz = main track miles 
X3 = branch track miles 
Xg = freight GIM plus twice passenger GIM 
Xj9 = yard loco miles 
X,,; = road loco switching miles 


This expression shows the effect on equation 4 of omitting 
switching track miles. The goodness of fit is only slightly less, all 
"t" ratios are adequate, and the relationships among the coefficients 
are reasonable, and conform to well-known facts, 


Equation 7 


Y «= 778,000 + .191 X, + .585 X_, + 3.830 X,, + 1092 X. 


(.905) OES Rein CHS Piero (75 5 elctcciey Ciy 9 fata 
7, = track expenses 
Xg = freight GIM plus twice passenger GTM 
X19 © yard loco miles 
X},; = road loco switching miles 
X17 = miles of roadway 


This equation is similarly comparable to equation 5. It, too, 
has only a little less good fit, very strong "t'' ratios, and reasonable 
intervariable relationships. Equation 7 is a somewhat better fitting 
and stronger model than equation 6, but the latter contains valuable 
additional information from its main-branch separation, at very little 
loss of reliability. We are not prepared to choose between them at 
this point, but are certain that either represents a considerable ad- 
vance over the CPR track expense regression (Equation 1) in terms of 
explanatory quality, and in the amount of significant and reliable 
information contained. 
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Thus far, our critical examination of the CPR track expense 
regression has shown the improvements that the CPR might have made had 
they ‘tested their own data more fully in terms of further detailed 
breakdowns, and refined their analysis accordingly. However, there is 
another variable having an important effect on track expense which the 
CPR failed to develop any data on, and excluded altogether from its 
regression, This factor is terrain, 


There are strong a priori reasons for believing that the costs of 
maintaining track in country which requires extensive grades and curves 
are higher than the costs where largely straight and level track is 
permitted, The main problem in introducing this factor into the track 
expense regression lies in developing a good statistical measure of 
the relative gradient and curvature situations on the different divi- 
sions of the railway. 


We have found that the tonnage ratings applying to each section 
of road furnish the basis of such a measure, The tonnage rating of any 
given locomotive on different sections of the railway will vary inversely 
with the maximum adverse grade encountered. To a lesser extent, greater 
degrees of curvature will also cause lower tonnage ratings. Therefore, 
the reciprocal of the tonnage rating over each separate section of line 
was interpreted as an index of grades and curves for that section. For 
each section the lower rating in either direction for 1500 to 1800 
horsepower diesel units was related to the estimated rating (5500 tons) 
for these units over level tangent track as a base, Wherever ratings 
for this class of unit were not given, the ratings for the class shown 
were converted to such a basis, To demonstrate the geographical dis- 
tribution of grades and curves on lines which are important in the 
handling of statutory grain, we have prepared Chart 1 showing the in- 
dexes for the main line of the CPR from Vancouver eastward to the lake- 
head. This chart illustrates the non-random impact of grades and curves; 
but for costing purposes, it was necessary to produce average indexes 
for each of the 31 divisions of the CPR. To this end, the individual 
sections making up each division were combined using the road mileage 
of the section as weights, The four terminal divisions were assigned an 
index of 100. The composite indexes for each division are shown {in the 
Appendix 


When the track-mile data underlying the CPR regression were 
multiplied by the division indexes, a better fit was produced, with better 
"ct" ratios for each variable. 
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Equation 8 


Y == 289,000 + 601(X, x X17) + .174Xg + .769Xq 
(.886) (8.4) (7:2) (458) 
X = 


i § = track expenses 

X,; = miles of track 

Xg = freight GIM plus twice passenger GIM 

Xg = loco switching-miles 

X19 = index of grade and curve, road-mile weighted 


This shows that with the indexes included, the regression explained more 
of the variation in track expense. Used in the above form, however, 

the indexes were assumed literally to measure the relative impact of 
grades and curves on track expense. In other words, an index of 200 
(which it will be recalled indicated that a given diesel unit was rated 
at half the tonnage as it would have been on straight and level track) 
was interpreted as meaning that the track in question is twice as 
expensive mile per mile as straight, level track. 


A less rigid assumption might have been that the indexes measure 
the relative impact of different increments of grade and curve. Under 
this theory there would be a uniform basic cost per mile of track, 
whatever its characteristics, and over and above this an additional cost 
per mile of track which would be proportional to grades and curves, The 
increments in the indexes above 100 will be indicative of the relative 
addition over straight and level track. To test this, the divisional 
indexes were each reduced by 100 points, then multiplied by the track- 
miles, and added to the regression as another separate variable, but 
mot displacing simple track-miles (X,). The regression itself deter- 
mined that relativity of the grade ard curve additive to the basic cost 
per mile of track which produced the best fit for the entire expression, 


Equation 9 
7 = -144,000 + 794X, + 480K; (X)9 - 100) + .165Xg + .709X9 
(,892) (4.6) (3.9) (6.6) (4.3) 
ag = track expenses 


X,; = miles of track 

Xg = freight GIM plus twice passenger GTM 

Xg = loco switching-miles 

X12 = index of grade and curve, road-mile weighted 


It will be seen that the regression indicates that each 100 point incre- 
ment of grade and curve index above straight, level track at 100 has a 
cost impact per mile slightly more than half as great as the basic cost 
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per mile of straight, level track. Such track, having an index of 100, 
would be costed at $794 per mile. An index of 200, rather than doubling 
the ¢ost, would produce $1,274. By using incremental indexes, we have 
permitted the effect of grade and curve to be given a much better weight 
relative to straight and level track expense. This has produced the 
above expression with a higher R2, and with amply strong "t" ratios 
throughout, despite the appearance of some intercorrelation between 

X1 and X1(Y12 - 100). 


In addition to affecting the costs per mile of track, grades and 
curves also increase the costs associated with gross ton-miles., The 
method used above of applying incremental indexes to track-miles can also 
be used for gross ton-miles. However, the indexes applied to track-miles 
were averages of individual sections weighted by the road mileage of 
each section. It would be preferable for the indexes applied to gross 
ton-miles to reflect the weighting of each section by its own traffic 
level. Therefore a new average was developed for each division (also 
shown in the Appendix), in which the sections were weighted by their 1954 
freight tonnage, expressed in net ton-miles, as disclosed by the 1954 
CPR density study, This study was used in Chapter V, Volume I, of this 
report, and was described there, The increments in these traffic weighted 
division averages were muitiplied by the gross ton-mile variable (Xg), 
and added to the previous regression model as an independent variable, 


Equation 10 
Y = -194,000 + 1,014X] + 361X] (X12 - 100) + .074Xg 


(.913) $36) (3.0) (157) 
+ .073Xg(X 6 - 100) + .671Xg 
(25) (4.4) 
¥. = track expenses 


= miles of track 

freight GIM plus twice passenger GIM 

loco switching-miles 

index of grade and curve, road-mile weighted 

index of grade and curve, freight net ton-miles 
weighted 
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The addition of a grade and curve variable for traffic appears 
once again to have improved the overall fit. The R* shows that 91,3 per 
cent of the variation in track expenses can be explained by these 
relationships whereas the CPR regression accounted for only 82.7 per cent 
of the variation in expense, On the other hand, one of the "t" ratios 
has become marginally weak. Upon further investigation, it appears that 
the unindexed gross ton-mile variable (Xg) is strongly intercorrelated 
with the indexed gross ton-mile variable (Xg) (X16 - 100). Their corre- 
lation coefficient is .83. If further use were to be made of this 
regression these two variables could be combined into one to eliminate 
the intercorrelation, 
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All of the foregoing tests of the effect of allowing for terrain 
have been confined to the original form of the regression used by the 
CPR. We have definitely established the value of this factor; let us 
now attempt to consolidate it with the improvements we were able to 
make in the CPR regression itself. 


The improvements made in the original CPR regression were pres- 
ented in two equations (6 and 7). Locomotive switching miles were 
separated into yard and road components; these switching variables are 
unaffected by the indexes of grade and curve. Miles of track were 
separated into main, branch and switching, and the switching tracks 
dropped. The mileage-weighted indexes used in the previous discussion 
were for each division as a whole. It was necessary to estimate separ- 
ate indexes for the main and branch lines of each division. This was 
merely a matter of computing separate subtotals in each, after the 
individual sections of lines had been identified as either main or 
branch. The separate main and branch indexes are also shown in the 
Appendix. As might be expected, the grades and curves on branch lines 
are ordinarily less favorable than on main lines in the same territory. 
The effect of applying grade and curve indexes to equation 6 is shown 
in equation ll. 


Equation Ll 
XY = 39,000 + 527 Xo + 1178 X4 + 617 Xo (Xj y, - 100) 


(.939) (0.5) (4.6) Gar & 
; + 172 X, (X - 100) + .104 X, + .056 X, (X - 100) 
3 ko 8 
(0.8) (1.2) ia 2 te 
+ ..758 X,, + 3.429 X 
10 Ex 
(4.7) (37) 
= track expense 
X92 = main track miles 
X3 = branch track miles 
X8 = freight GIM plus twice passenger GTM 
X10 = yard miles 
X11 = road loco switching miles 


X14 = main line grade index 
branch line grade index 
freight traffic grade index 
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This is the best fit we have yet seen, 93.9 percent, over eleven 
points higher than equation 1. But, we have achieved it only by so 
proliferating the number of independent variables that only three of 
the eight have acceptable "'t'' ratios. And intercorrelation is present 
between seven pairs of variables. However, if the intervariable rela- 
tionships appear reasonable, we would feel satisfied that they provide 
the basis for combining several of the weaker variables in order to 
raise the reliability of this expression. 
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A new relationship between main tracks and branch tracks has ap- 
peared here, in a sense the reverse of that obtaining in equation 6. 
The basic cost of a track mile of straight and level track appears to 
be twice as high on branch iines as on main lines, which is paradoxical. 
On the other hand, we see that the additive per mile for each 100 point 
increment of grade and curve index is over three times as high on main 
as on branch lines. A third important fact tieing these other two 
together, and not seen in the regression itself, is that the minimum 
level of main line grade index to be found in actual practise on the 
CPR is about 175, and most observations are 200 or over. This means 
in turn that the minimum total cost per mile of main track would work 
out at almost a thousand dollars, which is not nearly so far below the 
track mile cost of branch lines. This regression in fact rather implies 
that in terrain permitting easy gradients, the minimum costs for main 
and branch lines are very nearly the same, and as terrain becomes more 
difficult, the basic cost of main lines increases to higher levels than 
branch lines. The coefficients shown for simple main and branch track 
miles (Xj and X3) may be visualized as values which are reached when 
straight lines are projected to points which are well outside the range 
of conditions found in the actual data, 


As suggested by this visualization, there is the possibility 
that these contrasting functions for main and branch lines actually may 
reflect a single curvilinear function underlying both, with the main 
and branch line observations ranging over different portions of the 
curve. More careful study of the economics of main and branch line 
construction and maintenance may be necessary in order to establish 
this. 


With minor reservations, then, we are prepared to accept the 
reasonableness of the relationships shown in equation 1l, at least 
pending further research. Therefore we have combined main track miles 
(X2) with indexed main track miles (X72) (X%,4 - 100) in the relationship 
between them disclosed by equation 11, namely, 617 + 527 or 1.170. 

The new combined variable, X;o99 equals Xz plus 1.170 (X12) (X14 - 100). 
Similar combinations were made for branch line miles (X3) and gross ton- 
miles (Xg) with their own indexed counterparts. 


Equation te 


¥ = 40,000 + 527 X100 + L178 X01 + .104 X02 
(.939) (4.0) (8.2) (6.3) 


+ .758 X10 + 3.429 X11 
(6.1) (4.3) 


Y = track expense 

Xj00 = X2 + 1.170 Xo (X,4 - 100) 
X3 + .146 X3 (Xy5 - 100) 
Xg + .539 Xg Cy6 - 100) 
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Xo = main track miles 

X, = branch track miles 

Xg = freight GIM plus twice passenger GIM 
Xi0 = yard loco miles 

X11 = road loco switching miles 

Xj4 = main line grade index 

Xj5 = branch line grade index 

Xig = freight traffic grade index 


It will immediately be noted that this equation is identical with 
equation 11 in respect to its goodness of fit (R2) and the ultimate co- 
efficients of all the variables. However, the number of actual 
variables put into the formula has been reduced from eight to five, 
economizing on what the statistician calls "degrees of freedom," which, 
together with the elimination of the intercorrelation between the varia- 
bles combined, has the direct result of raising all "t"' ratios well 
above significant levels. Observe that even the ratios for the switch- 
ing variables (X19 and X11) have been raised, although they were in no 
way involved in the process of consolidation applied to the other 
variables. 


Equation 13 
Y = ~32,000 + .119 Xg + .066 Xg (X1¢ - 100) 


(.945) (345) (2.8) 
+ .769 X19 + 3.307 X,, + 809 X17 
(5.7) (HiBho’ BPeet207) 


HESSS Noy Chute l00) 
(1.7) 7) dias 


x = track expense 

Xg = freight GTM plus twice passenger GIM 
X19 = yard loco miles 

X11 = road loco switching miles 

X12 = roadway grade index 

X16 = freight traffic grade index 

X17 = miles of roadway 


The application of the indexing principle to equation 7 has pro- 
duced a regression with six independent variables, having the best fit 
yet achieved (nearly 12 percentage points above the CPR regression), 

- and with only one "'t"' ratio below 2.0, and that by only a small amount! 
This regression, despite all the information that can be obtained from 
it, has enough strength to stand as it is, without combining any varia- 
‘bles. We think this, together with equation 12, is progress indeed, 
and shows what the CPR could have achieved had they made fuller use of 
the data sources and research techniques available to them. We think 
they also show the possibilities for further progress in railway cost 
finding, and that, good as the railways' regression analyses might be, 
they are by no means the final answers, 
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Unfortunately, we have been unable to get further light on the 
question of the relative cost of freight and passenger gross ton-miles 
from this data. We are not in a position to develop more extensive 
data ourselves, or toinitiate requisite special studies. Therefore our 
regression analyses thus far have reflected the acceptance of the CPR 
data, However, even in the absence of further empirical data, we feel 
that even now we can take a step in the right direction. 


The CPR in its track expense regression assumed that each pas- 
senger gross ton-mile was equivalent in cost to two freight gross ton- 
miles, but gave no source for this relationship. Because of the high 
intercorrelation between passenger and freight gross ton miles, the 
multiple regression technique cannot be used to test this assumption or 
to derive the true ratio. (Actually, if passenger and freight gross 
ton-miles are introduced separately into any of the models we have dis- 
cussed above, the relationship between them always appears considerably 
greater than two to one, which says that a higher ratio would produce a 
better fitting regression than the two-to-one ratio.) 


There is ample basis in logic to support a much higher ratio for 
the CPR. The two-to-one ratio, it is believed, may have been a rough 
allowance for the actual wear-and-tear on track of passenger train 
versus freight trains. If wear~and-tear alone caused by the passage of 
gross ton-miles is proportional to the square of the speed of trains, 
an average passenger train speed of only 1.4 times the average freight 
train speed would produce a wear-and-tear ratio of two. But the higher 
cost impact of passenger train service on track expense is thought more 
largely to derive from the higher standards of track structure and 
maintenance that are required when a railway line is used by passenger 
trains. These higher standards include heavier weight of rail and 
superelevation on curves, better subgrade and ballast, and better and 
more frequent surfacing and alignment which are necessary because of 
the greater speed, comfort and safety requirements of passenger trains. 
It may be that the CPR factor of two was intended to allow for these 
higher passenger track standards, It is hard to see that this factor 
is large enough to cover both higher wear-and-tear and higher stand- 
ards, but it might have covered either one alone. Let us adopt it for 
each for the sake of argument. 


It seems self-evident that if a higher standard of structure and 
maintenance are established on a line because passenger trains must 
operate over it at passenger train speed, comfort and safety, then the 
freight trains that also use the tracks contribute to the wearing out 
and tearing down of that higher standard. The higher cost of the wear- 
and-tear of the freight trains on this passenger-standard line, in 
excess of what their cost would have been over a lower freight-only line, 
is clearly chargeable to the passenger service. 


The CPR system in 1958 produced about six billion freight gross 
ton-miles and about one billion passenger gross ton-miles. Thus, if — 
passenger gross ton-miles had had exactly the same cost as freight 
gross ton-miles, passenger trains would have accounted for one billion 
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out of a total of seven billion freight equivalent gross ton-miles. 
But with passenger gross ton-miles having a wear-and-tear equivalent 
of two freight gross ton-miles, the passenger service would have been 
chargeable with two billion out of a total of eight billion freight 


equivalent gross ton-miles, if all lines had been maintained to freight- 
only standards. 


Actually, virtually all the passenger gross ton-miles and part 
of the freight gross ton-miles took place over lines maintained to 
passenger standards, which can be assumed to double the cost. Suppos- 
ing that at least one-third of the freight gross ton-miles were on 
passenger lines, then four of the above eight billion total really 
represented eight billion freight equivalent gross ton-miles on pas- 
senger-standard lines, which, together with the remaining four billion 
gross ton-miles on freight-only lines, brings the total to twelve 
billion freight equivalent gross ton-miles. Of course, the actual six 
billion freight gross ton-miles can only be charged with six of these 
twelve billion. As a result, we can conclude that under these assump- 
tions, the one billion actual passenger gross ton-miles on the CPR in 
1958 were equivalent to six billion freight gross ton-miles. Thus it 
appears that a ratio of six-to-one would more nearly reflect the 
freight equivalence of passenger gross ton-miles than the ratio of two- 
to-one used by the CPR. If the fraction of gross ton-miles taking 
place over passenger lines is actually one-half or two-thirds, the 
ratio would increase to severor eight-to-one. 


When the six-to-one ratio was applied to the passenger gross ton- 
miles used in the previous regressions, and added to the freight gross 
ton-miles, the new running traffic variable was substituted in equa- 
fions Tf; 12; and 713: 


Equation 14 
Y = 86,000 + 609 X93 + 1,201 X14 + -067 Xyg5 + -741 Xj 


(.943) (4.3) (8.7) (6.4) (6.2) 
+ 3,212X)) 
(4.2) 
¥ = track expenses 
X103. = XQ + -983 Xp (Xy4 - 100) 
Xj04 = X38. + -135 X3 (X15 - 100) 
X105 = Xg0 + -557 X80 (X16 - 100) 
Xo = main track miles 
X3 = branch track miles 
X90 = yard loco miles 
X11 = road loco switching miles 


freight GIM plus six times passenger GTM 
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This equation results from substituting the new running traffic 
variable in equation 11 and then combining the variables in relation to 
their coefficients in that equation, in the same manner as was used in 
equation 12. The new expression is generally similar to equation 12 
(except for the coefficient of the substituted variable), has a better 
fit, and amply strong ''t"’ ratios despite a coefficient of correlation 
of .80 between the main track and the running traffic variables (X193 


and Xj95)- 


Equation 15 


¥ = 68,000 + .079 Xgo + . 044 Xgo (X16 - 100) + .741 X10 
(.945) ban Sy) (2.8) (5.4) 
+ 3.135 X11 + 864 X17 + 229° X17 (X19 - 100) 
(359) (3.0) (1.5) 
Y = track expenses 
Xgq = freight GIM plus six times passenger GIM 
X19 = yard loco miles 
X11 = road loco switching miles 
X12 = roadway grade index 
X16 = freight traffic grade index 
X,7 © miles of roadway 


This expression, corresponding to equation 13, remains at the 
"highwater mark" for goodness-of-fit which was established by that 
equation. Some "t'' ratios are slightly up, some slightly down, some 
unchanged. The only one under 2.0 still is high enough to warrant 
acceptance of the regression. 


Drawing to a close our critical study of the CPR track expense 
regression, let us assess what we have accomplished. Without any sug- 
gestion that these represent the ultimate contribution to track costing, 
or that they have exhausted the possibilities of the refinements we have 
introduced, we present equations 14 and 15 as indicative of the improve- 
ments that can and should be made. Much more research, data collection, 
and testing, engineering measurement technique development, study, etc., 
are needed on the cost impact of switching, freight traffic vs. passen- 
ger traffic, grades and curves, depreciation costs vs. cash expenses, 
and many other features of roadway maintenance before we should be 
satisfied with any track cost function. Similar statements can be made 
about most other elements of railway cost. 


However, so far as they go they are improvements over the CPR 
regression. We have presented them both, because we feel that each 
seems to have something the other lacks, and at the same time, they 
substantiate each other. 
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CPR USE OF AVERAGE TRAIN WEIGHTS 


The CPR, in estimating the number of train miles and locomotive 
miles incurred by grain, in essence divided the gross ton-miles of 
grain handled on each train run by the average weight of the trains on 
that run. The calculation was made separately for traffic in each 
direction, using train average weights so separated. Gross ton-miles 
of loaded grain cars and those of the imputed empty movements were also 
treated separately, the loaded gross ton-miles being divided by the 
average weight of local trains or of through trains, depending on 
whether the grain originated on the train run or was "overhead," and 
the gross ton-miles of empty cars being divided by the weight of the 
average train, local and through combined. An adjustment factor was 
introduced to reflect the resistance characteristics of heavily loaded 
traffic. This had the effect of decreasing constructive train miles 
for grain loads and increasing them for empties. It can be seen that 
the CPR has taken the position that the statutory grain traffic cannot 
be either credited with moving in heavier than average trains or 
charged with moving in lighter than average trains. 


There is a widespread opinion in Western Canada that grain is 
economical traffic for the railways because, among other things, it 
moves in heavier than average trains. This is thought to be a result 
of the two facts that it loads very heavily per car and that it may be 
handled in large blocks or volume movements, and is therefore suscepti- 
ble of moving in "solid trains,'' which could be very long and heavy. 
Perhaps to test this opinion, Commissioner Balch requested the CPR to 
determine the degree to which grain traffic was handled in solid trains 
from Winnipeg to Fort William. Grain traffic is most heavy between 
these two points on the CPR, and it is here that the maximum potential 
for solid trains would occur. 


a 
‘ 


In response to this request, CPR introduced Exhibit No. 142, 
which was intended to diminish credence in their ability to handle 
grain in solid trains. All symbol and extra trains moving eastward 
during three sample periods in 1959, adding up to 23 days, were 
analyzed, Only 13 trains, or 10.3 percent out of the 126 train total 
were shown to "contain grain loads only."' If only 10 percent of the 
trains were solid grain in the territory where grain traffic was 
heaviest, must not the CPR assumption that grain moves in average 
trains be a reasonable one? 


At our request, the CPR furnished a list of all 126 trains 
underlying Exhibit 142, giving for each the number of grain loads, 
other loads, and empties, and the trailing gross tons and net tons. 
Upon examination we were unable to verify the classification of trains 
found in Exhibit 142. ‘The list of individual trains did not identify 
them as to which of the three sample periods they fell into, or whethey 
they were symbol or extra trains, but in total, showed the following: 
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1. One train had been deleted on account of an obvious error in 
tare weight, leaving 125 trains in the sample. 


2. No trains literally "contained grain loads only," as all 
contained at least one empty car. 


3. Three trains consistéd of one empty car each, one train con- 
sisted of one grain load and three empties, another of one grain load 
and six empties, still another of one grain load, two other loads, and 
eight empties. We submit that these six trains of from one to eleven 
cars each, only one of which contained more than one loaded car, cannot 
possibly have operated through from Winnipeg to Fort William unless 
they represented some extraneous condition, such as the return of power, 
or the picking up of stray bad-order cars, etc. We believe they should 
be excluded from the study. 


4. The remaining 119 trains averaged 4,126 gross tons of trail- 
ing weight. Twenty trains, or 17 percent, contained no loaded cars 
other than grain. 


5. Eleven other trains contained fewer than six non-grain loads 
each and may be called preponderantly grain trains. 


6. The 31 (26 percent) solid or preponderantly grain trains had 
an average trailing weight of 5,661 actual gross tons. 


7. Forty-seven trains (40 percent) contained fewer than six 
grain loads each. These preponderantly or wholly non-grain trains had 
an average weight of 3,376 tons. 


8. Only forty-one trains (34 percent) conform to the substanti- 
ally mixed character assumed by the CPR. The average weight was 3,827 
tons, 


We conclude that Exhibit 142 failed fully to disclose the number 
or percentage importance of "solid" grain trains, as it purported to do; 
that a narrow construction of the term "solid" gives an inadequate 
measure of the extent to which volume handling of grain has been 
achieved by the CPR; that preponderantly grain trains do have an average 
load considerably in excess of non-grain trains; and that therefore the 
train handling the average grain car over this line must be a heavier- 
than-average train. 


In an effort more precisely to establish this principle, we 
analyzed each of the 119 individual trains, Since the CPR had included 
an adjustment to reflect the train resistance of heavily loaded cars, 
this adjustment was performed on each of the trains, using the basis 
applicable to Winnipeg~Fort William. The trailing weight of the trains 


tnuooo8 fm hetelsd neod tal wlavd eat) ct > 98 
-oiqnes ©47 ql enteax3 éxf jorvaol alk shelled 


{ i 


NOL nheey Bentntcoo” ¢ i ftervag)! én On jh. ve" * 
/180 Yiqnia ond Sauok Ya bontetes 

Pt ed 

: 2 74D VIqmS goo FO bdvalenoo antares Bova ’).7 i A | 

ba f : + . ; 

De no I ie a 385 70 seijens ,acoltoes aevd? bab -bani HIRT Oi Te Séadiwh)” 

Bas prbaal serie ov) (feel olavg) sno Yo seddeck PEI -oelines xia haa. le 
; ; a 


® 
, Usvéin os ane TA 29 COLOS2 KES SPOTD Dalit Simdue gh WVeeliane Gaeta: 
20one a5 4 » peiwus ; aod 
4 


iio!) gyow berdaine4s Asie Le seo VTird fone ayh2 oY 


. esiny ani lise +4 eo? 2eqinnly mov) 4 peau iden r2q0 "veo qdfaesg | f 
waved Io cmder ade an. dows (welsboton «a ‘tIxS Hoe Helowatrges” pie no 


fwor 8 Yan?. aval load eW SFY ,erRtS tobygebid yvarae a qu or) to hy oul. aS bait “ 
ye os ! «¥bura tz nod hobs bphewrinver’ we al 


’ Nada | cate 
“End9 ¥o teed saeye SSI, a JORGISVE Ansa’ Clf grininaey ai > A | 


exam hbsbs on TiSIJaANS «Ines rag} oO ,entanx) ¥-: wawl Idgiow ent. bal it 


-biasg amis raise’ ne 
ibmor ws Hon pals Jews? beoladqaes eaters terijo nevelt 2 is aa: jal 
rs boeqaig balian ad tan was adaa” 


(i hi 


it adr’ Je a) ee 


a 
F ll 
oe 
- 


ae 
» a 
& : 
- 
ES 
he 
a 


70. bitonr Cstvareq oS) 


by, fanjoe [40,28 Lo sfgiev gui liar eeegsve us 
it 4 7 

y . -. - ‘ . ° eal al fh 
' Clg mais cee AI7G9 (ineaisyg 04) lars naevat-rsrol  /¢ 


ite, At 
yong. onedT foag Bebe ol miner 


BAOD CYE.O Fo tiulow banTeve on 
a viet 


“2uetedue sty Of arolnos (Saadyoh <} enter soo-yo 7k vin’ .6 
ny ; WRIVERS . SHIOH theo Lit a vite | 
p ie ow 


‘ ; 
wikeurs s44 9 Vitus bolted Sb! go) didxe ee shulsads oW Lee 
hb oF badrogtey 9 eR GT9 aiszy "Diios” Yo sosaxyroqal ye Ate8058q 26) 
siaupebsos o@ agvig “biloe” mas? odd Yo aclteuraenes Worske & Jaca” 
m398 0Bsi nb tire ta aniibaad saulov dalte o + Jesixe sis 3o SILEH oe o% 
exya7e ns svar ob eutlacd alyays Viins whe Pqotq 2203: #53 ab ve beveldon a 
ia stole eis 3: bas laecless eheve-moa’ Yo 


: 1asoKe Th vid arobd noo beet 
expivaas i 9 J8um onli nitd reve veo Hlatg ontesee of gat th beurdl otesd " 
| | AIRES SyeTOvEAtAe | 


fytoaiud oif9 deiidasas og qiesioex ‘deers ae ¥ > ua ny 
cad FD ed3 guna .angead Jevbivibat elf sd 
heot yilveed Qo onasas Cas sinx mt soelis trontaul bs a 
oa gotes satexs andy 30 fone oo benzolyeq caw Anemieulba elds 

iG 3dgtow galiseys, off coms i fi Pate ig is ai ee 


19509 


was thereby expressed in equivalent gross tons (EGT), the unit used to 
construct grain study train miles. The equivalent gross tons in each 
train attributable to grain were estimated according to one of the 
following rules: 


1. Trains containing fewer than 6 non-grain loads: 
tare weight of empty cars taken at 30 equivalent 
gross tone (23 actual tons); non-grain loads 
taken at 60 equivalent gross tons (23 actual tons 
tare, 35 actual tons load); balance of train 
equivalent gross tons taken as prain, 


2. Trains containing six or more non-grain loads: 
grain taken at 79 equivalent gross tons per car 
(23 actual tons tare, 58 actual tons load); 
balance of train equivalent gross tons taken as 
non-grain and empty. 


Using these rules, the percentage of each of the 119 trains as- 
signable to grain was calculated. The sum total of the fractions 
assigned to grain, aggregated for all trains, represented the construc- 
tive trains assignable to grain. Similarly, the aggregate of the 
remaining fractions of trains were the constructive trains for non- 
grain traffic. The total constructive trains of either class of 
traffic for any grouping of trains could be related to the total equiv- 
alent gross tons for that class to derive the actual average train 
weight. 


The average weight of all trains in the study was 4,302 equiva- 
lent gross tons. This is the equivalent of the train weight that CPR 
imputed to eastbound grain loads on this train run in 1958. The total 
weight of non-grain traffic, including empty cars, was 274 thousand 
equivalent gross tons. On a prorata basis, train for train, this traf- 
fic was assigned 73.4 trains, which produces an average weight of 
3,733 equivalent gross tons, or 13 percent less than the average. In 
contrast, the 238 thousand equivalent gross tons of grain, accounting 
for the remaining 45.6 trains, averaged 5,219 equivalent gross tons 
per train, 21 percent more than the average. This is the train tonnage 
properly assignable to grain on this train run, and suggests that, if 
the study period is representative of 1958, the CPR overstated east- 
bound train miles by 21 percent. It should be noted that the Kenora 
division, of which the portion from Winnipeg to Fort William is over- 
whelmingly the most important part, accounted for 33 percent of the 
total grain study gross ton-miles. 


The above study exposes the fallacy of the assumption that be- 
cause many, if not most, trains carry some grain, an average train 
weight is proper. It showed that 89 of the 119 trains carried some 
grain. For 47, grain made up less than half of their consist. These 
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trains averaged 3,684 equivalent gross tons, The cther 42 trains had 
more than 50 per cent grain, and averaged 5,406 equivalent gross tons. 
The higher the proportion of grain, the heavier the train, seems to be 
a good generalization, The latter group of trains, in fact, while 
fewer than half the total trains, carried 85 per cent of the grain! 


The cost consequences of this error are substantial, They 
affect all train and locomotive costs in the study, including cost of 
money as well as operating expenses. 
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CPR TREATMENT OF CAR-DAY COSTS FOR BOX CARS 


In the original study of the cost of statutory grain, the CPR 
divided the maintenance cost of freight cars between a so-called "mile- 
age portion" and a "'time portion," based on a 70-30 split used by the 
U.S. [.C.C, in its Rail Form A. The "time portion" aggregate was 
then divided by the total number of "active" car-days experienced by 
freight cars on their lines in 1958, which had been developed accord- 
ing to the procedures followed under Rail Form A. These procedures 
count as active all car-days moving in trains plus certain standard 
active day allowances for each type of intermediate or terminal switch- 
ing move. Any storage, repair or delay enroute time in excess of the 
standard allowances are considered "idle'' days and excluded from the 
car-day computation. 


To apply the cost per active car-day to the grain study, the 
average cycle of active car-days experienced by grain traffic between 
origins and export positions was determined on a sample basis. A 
sample was drawn of some 3,700 movements, which were then traced through 
the car service records from the first empty movement following the 
previous unload to the one following the grain unload. Empty car-days 
east of the lakehead were excluded from the study. All other empty 
car-days in which the car did not move were eliminated as idle, except 
for the period immediately preceding and following the movement of the 
grain load. Also eliminated were empty days enroute in excess of what 
CPR considered to be "normal performance" between certain major termin- 
als. If no empty movement preceded or followed the grain movement, 
cycles were begun on date of waybilling of grain at origin, and ended 
on date of grain arrival at export position. The sample cycles were 
expanded to cover the total movement of CPR grain. 


A specimen of the worksheet form used in tracing one grain move- 
ment is shown as Exhibit A. This car arrived under load at Fort 
William on July 8, and began its grain cycle by departing empty on 
July 13. Passing through Moose Jaw, where one day, July 18, was elim- 
inated as idle, it arrived at Tugaske, Saskatchewan, on July 19. On 
July 26, a waybill was issued, and five days later, July 31, the car 
departed via Eyebrow and Moose Jaw. Arriving at Fort William on 
August 5, it departed empty once more on August 9, completing a grain 
cycle of twenty-seven days, less one idle day at Moose Jaw, or twenty- 
six active days. se 
If the definition of active days were consistent as between the . 
Rail Form A system total and the grain cycle study, the unit cost and 
the aggregate units to which it was applied were comparable. The CPR 
method had the effect of prorating the cost of "idle" days over all 
active days, so that movements requiring more than average active days 
received more of the cost of idle days than movements requiring fewer 
than average active days. 
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In Exhibit 132, the CPR introduced certain corrections and modi- 
fications of its original cost study. Among the latter was an apparent 
shift in the method of car-day cost. The "time portion" was now 
divided by total car-days of CPR cars, whether on or off-line, produc- 
ing a.lower cost per day. In order to apply this to grain, it was 
necessary to develop a total car-day aggregate in lieu of the active 
car-days previously used. For reasons not explained, the most obvious 
method, that of reworking the original active day cycle sample to in- 
clude the idle days, and supplementing this with additives for back 
shop repair days, was not followed. Instead, a 300 car subsample of 
the active day cycle sample was drawn, and the car service records of 
these cars traced for the entire year 1958. Supposedly following the 
same rules for distinguishing active from idle days, the number of idle 
days during this year for the subsample was produced. Account was also 
kept of the number of days these cars were off the lines of the CPR. 
The remaining calendar days were then assumed to be active on-line car 
days. After charging a nominal allowance of idle days to off-line 
time, the ratio of the remaining idle days to the on-line active days 
was calculated at .5814. Therefore, the total active car-days origin- 
ally determined for grain were increased by 58 percent, and the cost 
per total car-day applied. Once again, if the definitions followed in 
the grain cycle and idle day studies had been consistent, unit costs 
and aggregate units would still have been comparable, But the modifi- 
cation itself is more a matter of form than of substance, because, as 
before, the method assigns idle car-day cost in proportion to active 
days, producing higher than average amounts to moves requiring more 
active days. 


The CPR method was based on the theory that idle days are a 
necessary adjunct of active days, but that, unlike the active days, 
which can be directly assigned to particular loaded or empty car move- 
ments, idle car-days are a kind of overhead cost, and can only be 
prorated or apportioned in some general way. The CPR chose to prorate 
them over the active days, a theory which we shall criticize in a later 
part of this section. But even further, the CPR contends that the 
active days of their cars while on their lines should bear a dispro- 
portionately large share of the idle days relative to the active days 
off their lines. 


The origin of this distinction and the justification for it ad- 
vanced by the CPR is that the per diem car-hire rate which the CPR 
receives when its cars are off-line "allows for approximately 10 percent 
days of non-utilization (surplus or bad-order)."' Consequently, the CPR 
applied an idle-active ratio of .1111 (10 divided by 90) to off-line 
days. Inasmuch as their average idle-active ratio, as developed by 
their 300 car subsample, was .4397, the idle-active ratio applied to 
on-line active days, which was derived by residual, was very much 
higher (.5814). In other words, since the CPR has assumed that the 
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so-called allowance built into the per-diem rate is the maximum that is 
chargeable to off-line active days, it follows that "the only place the 
CPR can recover the cost of the /remaining/ idle days is from the CPR 
on-line active days." 


We submit that this extreme distinction between off-line and on- 
line days in respect to the assignment of idle time is improper, and 
that the source and justification for the lower ratio for off-line days 
is irrelevant. Off-line days are not substantially distinguishable from 
active days on-line in respect to back shop time, bad-order time or 
storage time. Therefore, if idle days are genuinely an overhead, not 
chargeable to any particular movement, idle days can no more be as- 
signed in’a non-average way to active days in an off-line movement than 
they can to any particular on-line movement. The fact that the per 
diem arrangement may have built in the idle experience of the average 
U. S. railroad, and whether or not this allowance is adequate for any 
particular railroad participating in the arrangement, has nothing what- 
ever to do with the actual idle-experience of CPR box cars, which is 
incurred in consequence of the use of CPR cars wherever they may be. 

If the per diem amount, or the idle day allowance supposedly built into 
it, is inadequate for the CPR, this is another argument, not releyant 
to the one under discussion. 


If a portion of the idle days also occur off-line, such as for 
bad-order time, the idle-active ratio would be somewhat lower for off- 
line than for on-line movements, but the difference would be compara- 
tively minor and not of the order of 11 percent versus 58 percent. 
Therefore, we shall ignore the separation between active days on-line 
and off-line; further reference to active days will be understood to 
include both. As was mentioned previously, this change would lower the 
CPR idle ratio from 58 percent to 44 percent, 


Aside from the issue of the theoretical correctness of the CPR 
method as revised, the execution of the 300 car idle day study con- 
tained a number of clerical errors, and at least one systematic error 
which resulted in duplication of days as both active and idle. In 
order best to comprehend the problems posed by the CPR revised method 
and to understand the nature of the error committed, we have shown as 
Table 1 the itinerary of the car which handled the grain movement in 
Exhibit A for the entire year 1958. The itinerary has been divided 
into cycles from unload to unload, with all days identified as idle, 
active on-line or off-line, according to the rules established by the 
CPR in the 3700 car active day cycle sample. The grain cycle contained 
in Exhibit A, appears in Table l’as the ninth cycle, begun on July 13. 
When the cycles for this car are totaled for the year, including the 
incomplete cycles at the beginning and end of the year, we find that, 


le 


= i - we [ rd 
: “herds ‘dtiemichat ode)! ated MgtS--1oq auld Oot {tual sommes Hanya % | 
‘go! Y Cine o03" Jad? ewolle? oh yaenh evidos sotl-die. od bi diag th 


ND ol > eon OL BBO ol hP gee Lik ayes S\ 0d3 Je te6p. ofd rovooe » a9 
Wi as his r "be. ert rPr ok 


ie rhy 

oes o brie ontt-tio pdgwied WOkton2 Y2.6b seontes obs sch ah nde aw Me F 
Ki. be #” dog tgut at amt ouptht Jo ansetiatewn oft of -avqaor fd aybh andl 

BY ; pits Lisseul. bas ooxven ada 303), ° 
ond oftihcialegntugth yeti iatedua torn, ete eyeh easf-170 . .dvavelotyh eh ms 
ee) MMi 1oh- o~frdad! Delo goa aond 33 Mmoqeds mi nit ot ¥ avab avidan, ay 
e + Dea: .basiivevs o4 Yioaiwnog ora eked elhi Vk. evoPexedT cma ay 09m) 
>ae od A Siti OF MBH NYSH Ofhk , srawovew volweotsing. vow oa oldans g7ads- 
“—~ tip ovina BAS Det te ok Eee eutdoe OVE eibes =» A. Bit Sacgis, i, wy, : 
naa ed roy id dont gel . Shakin: Deb lend ‘ealeoeeean 2A OF. 1am yen Aye, i 
a4 , ae Ove ot) to wast Yades efor adi nt 2hivd sesa vir 34 rr BIB TA mith Fy 
| 4 adi: ‘sodw kina: bunthes- (Bi vi Me 
poles: Se ., Wintegih Ise oy Ob oo lioginivahe badntiey dal fenljisg | i 7" a) 
“patel «an 2 ic 36 sonet redionalht Pages ode dile ob. és ¥yove. vel 
90 Nor yas) toydcedw esas AYO Yc Stu of9 Jo eorpupyeros #) bevauont De ay 
way aiked ybanocqita capswol is (80 LG), 943 ae piaueeh, aelh tag Odd AT. i 
itryales Jon , sree werlions: ok ek WM), off... sod sinupsbant whi git ay 


Ly 


. moeecoath | +5 b0n PG grit O23 


— 


‘ Wot eh dove’ aoll<the suod6. cals ev [hE ots 326 noi rove TT ey ie 

E26 rot 4tawol 3 Riwosion od bipow oltey UWsse44i61 odd , okt) se rb ta-bad . sie mat 
‘tezaqioa od bluow sonoxvat thet of Sud, elomaved ontlinad sdb neds pees Pi fy ns 
i Sreotey Se 2 ‘VY Jos5z90 $1 to webeo edz 20 Jon bik tonla vlevid ua'y * 


‘ 
é , fae 
" “ow er. S| oy A) be me oeal ‘ " ; es - f at i P ‘ 
wiiI-nd eysh ael208 moswlad rnold iecée ats yor I lade aw JptoRs weeat: 


26 AYA BViIO8 OS oA Iete@ wodeTeR yond -336) baw ; 
wit owe! bivew 054 Bite ~Vievorveyrd beng sno pew eA W4tod phisamho’ 


(een al 
Rao wis Fe b ia 3 ge hot } lo ae b 943 werxd shies. Y) ie a 
“OS YauIe wab ; > OOF otha 4 bray » of? bowives on bed tom Ll aid a 
_ §WOTIS. DIDeNs ia ye © Janel gs, baa . stews fnoignts 30. Foun oF hapless 
Ol .@iSt baa oviston died pa ¢vah' 6) ns 4: aE {opted nk bottyper doliw | ' 
‘ bodgam: beg lvey 499 ‘oly vid beeen nusleorwe eds br ote: 09.02 Jead vabso | 
8 wore SA ow o2tiimw sore oo he. estan odd bende reba: by bide: ¥ 


fF " 
Hh. Srimnavent wheres edd tolband foie aes i) BO Vrasonist afd { eldst 
tb good gad wrarenkad afk |. R2CT snev exisao add sot A SEARS, 4 
es belitsnahs’ eyed Lig idoiw (beatin od beh tau smprsa ealoys osal ) a 
ois yd bodwhidacas estuy salts, a4 tb ee si |, Gee -¥ to ¥o) val Lmive oy) tm pany 
hiviasnas AOE S, Hee wee OT |. adMae owe ob OuRldoa AD, WOKE silt Ad Dees Pha 
= > | Yiu © bused, ol yy PBT ss 3 ae” f ad toe mi ete ‘al eh 33 tli a ERY : 
; oly mtb isiont «ae 419 tl fruleiad avn 3HO haya a p 
pada bn 52 ‘ow, ney, oils! So bak hon onic) god vd? 


19515 


Analysis of Car-Days -- Car No. XXXXXX -- Year 1958 


Date Start Empty Movement Empty Car-Days Loaded Movement Loaded Car-Days Off Line 
of Cycle From To Idle Active From To Standing Moving Car-Days 
2 2 Tadanac 5 1 Beaverdell Big Beaver (S00) 4 5 29 
2/14 (PM)Windsor Cooksville 0 2 Cooksville W. Toronto 9 l 0 
2/26 W. Toronto Parkdale 0 l Parkdale W. Toronto 5 l 0 
af5 W. Toronto Pt. McNicoll 0 1 Pt. McNicoll Bay Shore 8 8 0 
3/22 Bay Shore Winnipeg 0 10 Winnipeg Ft. William 20 5 ) 
4/26 Ft. William Bindloss 1 5 Bindloss Vancouver 1 5 (0) 
5/8 Vancouver Taber 33 10 Taber Saskatoon 9 3 0 
a2 Sutherland Marsden 0 2 Marsden Ft. William 4 5) ) 
7/13 Ft, William Tugaske 2 5 Tugaske Ft, William 14 6 0 
8/9 Fe. William Winnipeg 0 7 Winnipeg Weyburn 18 4 Q 
9/2 Weyburn Rede liff 4 4 Redc lift Wellcox 5 5 ) 
9/20 Nanaimo Wellington ) 1 Wellington Victoria 3 2 0) 
9/26 Victoria Two Hills 20 12 Two Hills Vancouver 4 7 0 
11/8 Vancouver Exshaw L & Alyth Kneehill (CNR) 5 1 5 
11/24 (CNR)Kneehill Beiseker 0 2 Beiseker Winnipeg 10 4 0 
12/10 Winnipeg Bromhead 0) 2 Bromhead Ft. William 2? a ‘o 

12/24 PE. Willian ? ae 33 
7 Total (=365) 71 67 126 67 34 
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using the rules established by the CPR, we classified 71 days as idle 
and 294 days as active. When we look up the annual total for this car 
in the CPR idle day study, we find that 112 days were considered idle 
and 253 active, both on-line and off-line. For this one car, the idle 
day study overstated idle days by 41, with the result that the idle- 
active ratio was considered to be .44, or 20 percentage points higher 
than the ratio comparable with the grain cycle study. 


The difference arises principally because of an inconsistency 
between the rules of counting idle days in the two studies, which 
systematically tends to overstate them in the idle day study, as. com- 
pared with the grain cycle study. In the latter, all days standing 
empty at the loading station, at the lakehead, and at Vancouver, were 
considered active, and were charged directly to grain. In the idle day 
study, if the car arrived empty at origin or departed empty from des- 
tination, up to four days between arrival and departure were considered 
active, and the excess counted as idle. This reflected the Rail Form A 
standard allowance for switching in, loading or unloading, and switch-" 
ing out. Thus, any days standing at a grain origin or at the lakehead 
in excess of four (if preceded or followed by an empty movement) were 
idle in the idle day study, but active in the grain cycle study. 


In the case of the grain movement appearing in Exhibit A, the 
cycle extended from July 13 through August 9, with July 18 deducted 
as idle. When we reviewed the car service records for this car, we 
found that the grain cycle worksheet had omitted some of the entries 
reported for this movement. As a consequence, one additional idle day 
at Ignace on July 14 had not been eliminated from the grain cycle. The 
correct grain cycle was twenty-five, rather than twenty-six active 
days, with two idle days. 


However, when the movements of this grain cycle were classified 
in the idle day study, the results were quite different. The two idle 
days at Ignace and Moose Jaw were identified, but of the twelve days 
standing at: Tugaske, eight were also classed as idle. Of the twenty- 
seven days in the cycle, then, ten were considered idle, and only 


seventeen as active. Consequently, eight car-days were included both 
in the active day count and in the idle days to be added thereto. The 


same inconsistency took place at the export positions, systematically 
overstating idle days whenever the car departed empty. 


Briefly, the CPR developed a count of active car-days chargeable 
to grain on one definition, and applied a box car idle-active ratio 
using a different and inconsistent definition. The effect was an auto- 
matic overstatement of grain car days and thus of grain costs. 


We were able to obtain and review the 1958 car service records 
of fourteen additional cars of the 300 car idle day study. The results 
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of tabulating idle and active days in conformity with the grain cycle 
study have been compared with the results for the same cars in the 

idle study. Table 2 shows the individual comparisons, and the com- 
parison for all fifteen cars as a group. The average idle days for the 
.group were reduced from 134 to 76, and the implicit idle-active ratio 
from .58 to .26. If an equal percentage reduction were made in the 

300 car CPR study ratio of .44, the new ratio of .20 would result in 
1,272 thousand fewer car-days than the CPR assigned to grain, a 24 per- 
cent reduction. 


Table 2. Idle Day Experience of Fifteen Selected Box Cars, 
Year 1958 


CPR Study Results Compared to Results Consistent with Grain 


Idle Car-Days 


CPR Study Consistent 
Results VC Ce Ween Grea 
100 21 
124 59 
80 44 
101 ae" 68 
97 28 
107 23 
206 i Eos 
203 168 
peg 62 
113 36 
156 95 
106 ; 77 
pa 118 
176 Lao 
112 71 

Total 7 


Idle Days 2008 1136 


Average for 
15 Cars 434 76 


As a final point on the discussion of the CPR treatment of idle 
days, we wish to take issue with their theory of assigning the costs 
of idle days prorata to active days. This has the effect previously 
noted of: longer-than-average movements, such as grain, receiving higher- 
than-average idle day cost. Much-«the largest part of the idle time of 
box cars on the CPR undoubtedly represents empty storage, of which part 


7 i ~ i reer ; be 7 ‘a i : 
ani? 3ot evsh albk eneyaya eay  .quoyg 8 88) e280 ne ners Tin 267 nost: 


-#oq SS we pakexg oF bengltea IO off nada: ayebstes You) waren $4 fe o 


oiovo ales off P23 ie eihenoleos mi ayab avidos bos wiht qnkintud 
ort wie veo jase bis SOF esluec1 3949 Wot bp:raqerod hood sve 
~moy ond bas .sackisoqmes lavbivibal efe ewore’ S oldak abuse ofl 


lIby avdsoeralhs stiomt odd ban .8° of ALL wexk hooubex Stew aie 
$82 sbed axSw adis>ubar sqatnestoq Sind vt v6 If ,O8, oF Bt. mond 


ftuass blyow OSs Jp sijvat + odd (OO) 2o Ghia? yous iT ab Oe = 
Sorrovems 3099 


, - i 
83x80 x08 Sbotosie® noatkt to vaonal 3 yaa ¢ [by me ona 
Rcei taay 
Cvs FRBSI abi ee 
val . 
tas djtw guvdelegqd eilivead of tbevaqmed so lvesk ybu® aD ee 


ley 
: y : lat 
» ee ey ee ee 5D SO cosas — i iD i 
49 anOD youse . & ee 
piss g3.fw . “stlunas, ‘pe 


ri vi 
BLL 

etl a\ 
[' Sil 


w .,. LagzoT 
eis 80Gh avat ofbT 


tox) 3) afd Jo noteauoath odd ro: ‘niog lanti &@ #A OU mo 
s9a0> al ‘icateas to yvroods xfreds ddtw’ euée) in4 03 datw ov aNd! | 
(ievolveiq jostle ef and Bid .eyeb Svigae 62 BIn107q ByRd etbhi, to, 
if antviaoes ,niatg ea Howe ,ciostiovem oisvevs-nndd-segnel 2o beson’) 


to om? elbb edd lo txaq Jeagzusl edt dou .jeco yab olbt ogazovesnad) " 
ivaq ¢oldw lo ,~Sget0ts YIque eiugaerqex Yibstduvobau AT) ols no BY¥B9 nod 


~ »? 


VW 26 


‘ 
\ 
‘ 
4 nee 
eae o 
, | a ¢ 


19518 


is frictional unemployment necessary to a free-flowing supply of cars, 
part is in response to seasonal fluctuations in the need for cars, and 
part results from temporary falling off in the general level of traffic. 
None of these causes of idle car-day cost can be related to the length 
of time cars are used on particular movements; at best their cost can 
be considered as required in order to have an adequate supply of cars 
for loading whenever and wherever loads are offered. Just as many 
storage days would be needed to cover the number of loads presently 
offered as would be needed if the average turn around time were either 
longer or shorter. This is not to say that the size of the car fleet 
would be unchanged, because fewer would be needed if turnarounds were 
shorter and vice versa, but the different size fleet would presumably 
generate the same number of storage days as long as loading require- 
ments remained the same. Therefore, to the extent that idle days repre- 
sent storage days, it would be more meaningful to relate the cost of 
idle car-days to the number of car loadings, rather than the number of 
active days. And since the providing of cars for loads is ordinarily 

a responsibility of the originating road, the cost of storage days 
ought to be related to cars originated. 


The 300 car idle day study indicated that the average CPR box 
car was idle 111 days per year. If the reduction in idle days that 
developed from our review of fifteen cars of the 300 can be applied to 
the entire study, this figure would be revised to 63 days per year. 

The average box car ownership of the CPR in 1958 was 49,818, including 
automobile cars. The system total box car idle days would thus be 3,136 
thousand. With 958 thousand box car loadings, both carload and LCL, 
this works out to 3.3 idle days per load. The total grain cars loaded 
in 1958, including cars at milling points and allowance for OCS freight, 
were 168,539, calling for 556 thousand idle days. Since the actual 
number of idle car-days assigned to grain by the 58 percent ratio was 
1,939 thousand, the CPR has overcharged grain traffic with 1,383 thou- 
sand days, which would be a 26 percent reduction if removed. 
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COST OF MONEY 


An important element in the cost of grain is an allowance for 
return on investment in facilities and cquipment. This is calculated 
as 6-1/2 percent of the rail enterprise net book investment after in- 
come taxes. Allowing for the revenue needed to pay the taxes, taking 
into account the 1958 debt-equity ratio, this is equivalent to earning 
10.38 percent on investment before taxes for the CPR, and 10.96 percent 
on the CNR. The data are described as measuring the "cost of money." 


The underlying theory in this calculation is first that invest- 
ment is not to be considered entirely fixed or "sunk" (although this 
view is applied in the CNR calculation of passenger costs and to part 
of the existing investment in passenger equipment on the CPR). Parti- 
cular pieces of property could be obsolete but if they remain in the 
property base, the railroad would expect to continue earning a return 
on them. The reason for this is that virtually all property must 
eventually be replaced. To obtain funds for this replacement, railroad 
management may be required to go to the money market to float a bond 
issue or sell stock for some portion of the capital needed. The rail- 
road studies suggest that this capital would be available only at a 
composite interest and dividend cost of 6-1/2 percent per annum. 


It is important to recognize here that the cost of money ap- 
proach is really looking far into the future. It contemplates the 
replacement of capital and thus suggests the possibility of a new oper- 
ating situation. But in calculating expenses, the assumption is made 
that present operations, present volumes of traffic, and present tech- 
nology will continue into the future. Thus, there is an inconsistency 
between the handling of operating expenses and the handling of the cost 
of money in the railroad studies. 


In the CPR study, the allowance of 6-1/2 percent return after 
taxes, or 10.38 percent before taxes, resulted in charging $21,551 
thousand to statutory grain. In 1958, the CPR actually earned 4.17 
percent on net investment in rail enterprise before income taxes. If 
grain were charged with a return based on actual system earnings but 
otherwise following the CPR method, the study would have shown only 
$8,658 thousand for this item, a decrease of $12,893 thousand. 


The CNR study, incidentally, does not use actual CNR data for 
estimating the net investment in road property chargeable to grain. 
Instead, it relies on the CPR net investment function times its own 
rate of return to construct the cost of money forroadway. Since CNR 
actually had a net railway operating deficit in 1958, it is clear that 
charging grain with no more than the average earnings of the CNR system 
would greatly reduce the costs. 


How then does the 10.38 percent factor used by CPR come about? 
The studies of Witness Smith underlie this figure. They measure cost 
of money by studying current market prices of securities. 
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Realism demands that a distinction be made between an indicated 
cost of money for the CPR and what the cost of money would be if the 
company actually had the earnings sought. Mr. Smith shows a need for 
as much as 9-1/2 percent return on the common stockholder's equity of 
$847 million. This is the principal element in the total cost of money, 
This means a standard which would produce earnings of up to $80,475 
thousand for the common stockholder each year. Based on a total of 
14,212 thousand shares of CPR common stock outstanding at the end of 
1958, this represents earnings of $5.66 per share, The equity of $847 
million used by Mr. Smith represents a value. of $59.61 per share. The 
cost of money concept thus assumes a stock price of $59.61 per share 
with earnings of up to $5.66 annually. 


The target price may be compared with the average price of the 
common stock as it was actually traded during 1958. Using the working 
papers of Mr. Smith, the actual price averaged only $26.38 per share 
in 1958. The proposed yardstick would require an increased price of 
$33.23 per share, or 126 percent. Since actual common stock earnings 
in 1958 were $29,834,500, or $2.10 per share, the 9-1/2 percent return 
of $80 million, or $5.66 per share, would call for an increase in earn- 
ings of 170 percent over the actual results in 1958, 


If the stockholder who paid an average of $26.38 per share for 
CPR stock in 1958 knew that a government agency would guarantee him > 
average earnings of $5.66 per share annually, the price of the common 
stock would probably go far above the indicated book value of $59.61 
per share built into the cost calculation. The more certain the earn- 
ings, the less the yield needed and the higher the market price of the 
securities. Stated differently, a shareholder who bought CPR at the 
book value of $59.61 per share would be happy to hold his shares if the 
guaranteed earnings were copetgeraaky below $5.66 per year. 


The principle iiiustrated above is that a company which has 
average common stock earnings of 9-1/2 percent on book value will find 
its new securities can be marketed at a price representing a yield 
considerably less than 9-1/2 percent. If it can earn 9-1/2 percent, 
it will be able to maintain credit and attract capital at less than ~ 
this. A man (or a company) with a good earnings record has little 
difficulty borrowing from a bank. The less he needs the money, the 
easter it is to borrow. The high cost of money used is a reflection 
of past uncertainties which explain why railroad securities, including 
those of CPR, are often depressed. In setting up a standard of earn- 
ings, with the idea that traffic should produce this standard year in 
and year out, some discounting of the rate seems in order, 


Whatcver the percentage arrived at, the standard CPR procedure 
is to apply it to a net book investment. The resulting number of dol- 
lars is assumed to be the necessary earnings level. In the case of 
CPR, the procedure calls for some $149 million in earnings before taxes. 
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No attempt is made to explain what would be done with such a large sum, 
It may be compared with actual net rail operating income of $60 million 
earned by CPR in 1958 before income taxes. The suggested grain yard- 
stick is thus about 2-1/2 times the size of the 1958 actual result, 


Suppose a particular company has two steel plants = one old and 
obsolete and the other new and efficient. At some point, new capital 
may be needed. Will the management figure out what 10 percent. of the 
net investment in both plants may be? Or will it recognize that it has 
obtained all the market will bear from the old plant and think only 
about’ the need for expanding and developing the new? In the typical 
industry, the probabilities are that no calculations will be made on 
the basis of a percentage without regard to the prospective usefulness 
of the plant. Why should not a similar concept be applied to Canada's 
railways? Why should Canada include an earnings yardstick in its 
freight rates which assumes that all of the present plant would be re- 
placed when it is clear that the present plant is more than adequate? 


From this overall policy standpoint, a simple rate of return 
calculation is inadequate - regardless of the percentage used. For 
many issues, the railroad cost procedure may be necessary. Yet, if we 
consider the national policy issues, an additional or alternate ap- 
proach may have more meaning. The real question of revenue need is not 
determined by a percentage of a base, It is determined by an appraisal 
of long run capital programs and their effect on total operations. 
Periodically, railroad management should furnish a long range plan show- 
ing capital improvements needed in the various categories of road and 
equipment property. With this, the resulting benefits or burdens on 
operating costs should also be supplied. In this way, Canadian author- 
ities will be better able to judge future revenue needs, future capital 
requirements, and future operating costs. Obviously all three are 
closely inter-related. Only the procedure for demonstrating the inter~ 

relationship has been lacking. 
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APPENDIX 


Division Indexes of Grade and Curvature 


Total Total Weighted by Mileage 
Weighted Weighted by Subtotal for: 

Division by Mileage Freight NIM Main Subs. Branch Sub) 
DAR 301 295 == 301 
Brownville 357 316 313 508 
Woodstock 468 359 330 512 
QCR 371 356 <= 371 
Farnham 325 279 315 344 
Montreal Terminals 100 100 100 nme 
Laurentian 345 225 253 518 
Smith's Falls 283 194 220 390 
Trenton 291 195 244 401 
Toronto Terminals 100 100 100 ae 
London 261 yay 210 314 
Bruce 309 212 194 357 
Sudbury 292 239 252 412 
Schreiber 295 "PaaS 294 300 
Ft. William Terminals 100 100 100 ome 
Kenora 186 185 185 192 
Winnipeg Terminals 100 100 100 . 100 
Portage 193 185 181 196 
Brandon 236 226 251 224 
Regina 195 185 ‘ie bene 201 
Moose Jaw 227 178 172 233 
Saskatoon Woe ki: 174 171 212 
Medicine Hat hak i922 199 Mh ey 
Lethbridge 251 249 260 247 
Calgary 285 276 — 284 288 
Edmonton 220 162 eek 220 
Revelstoke 292 366 367 212 
Vancouver 239 234 237 rf il 
Kootenay | 428 oLe 352 654 
Kettle Valley 361 333 389 283 
E and N 421 308 --- 421 


Note: Indexes are reciprocals of tonnage ratings for standard diesel 
units, related to the tonnage rating over straight, level track 
at 100. 


--- Adjournment. 
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